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A NEWLY RECOGNIZED VARIETY OF CHILI-PEPPER (CAPSICUM: 
SOLANACEAE) DEVELOPED IN THE UNITED STATES 


Jean Andrews, Ph.D. 


1805 Polo Road, Austin, Texas 78703 U.S.A. 
and 
Plant Resources Center, Department of Botany, University of Texas, Austin, 


Texas 78713 U.S.A. 


ABSTRACT 


A previously undescribed cultivated variety of chili-pepper (Cap- 
sicum chinense Jacq.) is recognized as “Datil.” It is the only variety 
of C. chinense commercially cultivated in the United States. Datil is 
most similar in fruit morphology to the Habanero pepper (also C. chi- 
nense), from which it perhaps was derived. It has been cultivated for 
at least 100 years in Florida, where its characteristics apparently have 
been selected. 


KEY WORDS: Capsicum, Solanaceae, cultivar 


In my continued sampling and exploration of the variation among domes- 
ticated peppers (Andrews 1984), a distinctive variety of Capsicum chinense 
Jacq., has come to my attention. It apparently is restricted to Florida, where 
it has been cultivated for probably more than a century, and I can find no 
mention in the literature of this pepper. It is formally provided here with a 
name, adopted from the name informally applied to it by the local growers. 


Capsicum chinense Jacq. (cultivar] “ DATIL” J. Andrews TYPE: UNITED 
STATES. Florida: St. John Co., St. Augustine, 25 Jul 1990, J. Andrews 
s.n. (HOLOTYPE: TEX; Isotype: TEX). 


Annual, glabrous herbs from a taproot. Leaves ovate with attenuate apices, 
the blades mostly 5-10 cm long, 3.0-5.5 cm wide, on petioles 1-3 cm long. 
Flowers axillary, 2 or more per node, on pedicels 18-25 mm long at maturity; 
corollas greenish white to creamy; anthers purple. Fruits shallowly wrinkled, 
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ovate-elliptic, distinctly narrowed apically to a slight neck, distally acute, 2.5- 
6.0 cm long, 1.0-1.5 cm wide at the widest point, initially nearly white, be- 
coming purplish if in full sun, then to lime green, then golden yellow at full 
maturity. 

The fruits of Datil are most similar in morphology to those of the vari- 
ety known as “Habanero,” which, to my knowledge, is commercially culti- 
vated only in the West Indies and Yucatan, México. Compared to Datil, the 
Habanero fruits are shorter (3-4 cm long), differently shaped (widely ovate, 
apically truncate and completely without a neck), and differently colored (dis- 
tinctly orange to reddish at maturity). Three other varieties of Capsicum 
chinense are grown in the area of St. Augustine, but none is commercially 
utilized. All of the varieties are said to have originated in the West Indies. 
Apart from Datil and the Tabasco pepper, which is C. frutescens L., all other 
peppers commercially cultivated in the United States are C. annuum L. var. 
annuum. 

Local legend, without factual basis, attributes the origin of the Datil pep- 
pers to the Minorcans, who were brought by the British to Florida in 1768 as 
indentured workers for indigo plantations. It seems nearly certain, however, 
that Datil originated from seed of Habanero-like plants introduced from Cuba, 
which was a major center of trade with Florida during its early history. Ac- 
cording to his son, Mr. James Odum of St. Augustine, who died more than 
10 years ago, grew the peppers for 73 years. Therefore, this variety is known 
to have been in constant cultivation for at least nearly a century and perhaps 
twice that long if the name originated soon after the arrival of the Minorcans, 
since “Datil”=“date” in Minorcan Spanish. The fruit has the wrinkled shape, 
and in some cases the color, of a dried date, a food familiar to Mediterranean 
people such as the Minorcans. 

The Datil peppers are restricted in their cultivation to the area around St. 
Augustine, Florida. About a dozen farmers grow and sell the peppers, which 
are grown in small plots of about 100-350 plants and picked from June until 
frost. All of the fruits are utilized by local food and sauce producers. 
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VARIATION IN ERIGERON SOCORRENSIS (ASTERACEAE: ASTEREAE) 
Guy L. Nesom 
Department of Botany, University of Texas, Austin, Texas 78713 U.S.A. 


ABSTRACT 


Erigeron socorrensis I.M. Johnston, endemic to Isla Socorro of Col- 
ima, México, apparently comprises two morphological types. They dif- 
fer in vestiture of the stems and leaves, and appear to be segregated 
in distribution on the island, but all plants are recognized as a sin- 
gle species until field study might provide further insight regarding the 
genetic basis for the variation. 


KEY WORDS: Erigeron, Asteraceae, Astereae, Islas Revillagige- 


dos, Mexico 


Each of the two largest islands of the Revillagigedo Islands of Colima, 
México, has produced an endemic species of Erigeron, E. socorrensis I.M. 
Johnston on Isla Soccoro and E. crenatus Eastwood on Isla San Benedicto. 
Both are suffrutescent perennials with heads in loose corymbs produced above 
the leaves, which are clustered on the upper parts of the stems. Erigeron socor- 
rensis differs from E. crenatus in its narrower leaves, smaller heads arranged in 
more diffuse capitulescences, and fewer ray flowers with longer ligules. John- 
ston (1931) positioned these species in Erigeron sect. Coenotus, a group now 
recognized as Conyza (see Nesom 1989a). In contrast, Nesom (1989b) hypoth- 
esized that both species are members of Erigeron sect. Cincinnactis Nesom, 
which is a group primarily of the Mexican mainland. The two species are 
certainly related as sister taxa, although it is not clear which other species of 
the section they are most closely related to. 

Erigeron crenatus is relatively homogeneous, but based on the available 
material of Erigeron from Isla Socorro, two groups of plants can be identified 
with respect to the amount, length, and orientation of pubescence. Typical 
E. socorrensis has stems and leaves with thin, closely appressed, short (0.1-0.5 
mm long) trichomes, while the stems and leaves of the others are much more 
densely pubescent with thicker, erect, and longer (0.4-0.8 mm long) trichomes. 
The leaves of the latter plants are pilose, and because of the density of their 
pubescence they appear gray-green in contrast to the darker green (of the 
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relatively unobscured epidermis) of the typical plants. Further, the trichomes 
of the atypical plants tend to havea thick, orange base, while those of typical E. 
socorrensis are thinner based and whitish. The two groups are morphologically 
distinct, but they do not appear to be separated by characters other than 
vestiture. 

All collections I have seen of Erigeron from Isla Socorro can be identified 
as one or the other of the two morphological forms. Plants of the typical form 
have been collected less frequently than the others and appear to be restricted 
to the northern and northwestern parts of the island (Map 1), where, except 
for Moran 5863, they occur near the shore just above sea level. 

In preliminary studies of Mexican Erigeron, I tentatively regarded plants 
of the atypical form on Isla Socorro as a separate species and annotated some 
of them with the name “Erigeron socorroalis.” At this point, however, I am 
deterred for two reasons from formalizing such a proposal. First, although 
Erigeron is one of only three genera with more than a single endemic species 
on this small group of islands, it seems unlikely that speciation has occurred 
on such a small island with relatively little ecological diversity, no obvious 
barriers to gene exchange, and a relatively close proximity to the mainland. 
Levin & Moran (1989) have noted that although the level of endemism is high, 
evolutionary radiation has not occurred in the Socorro flora. Second, there is 
the uninvestigated possibility that the difference in vestiture may arise as a 
phenotypic response to ecological factors. Accordingly, I treat the taxonomy 
of these plants as follows, with the collections of the typical and atypical plants 
cited in separate paragraphs. 


Erigeron socorrensis Brandegee, Erythea 7:4. 1898. TYPE: MEXICO. Co- 
lima: Revillagigedo Islands, Isla Socorro, [exact locality not recorded, 
May 1897], A.W. Anthony 376 (HOLOTYPE: UC!; Isotypes: DS-2 
sheets!, ENCB photo!, GH!, UC!, US-3 sheets!). 


Additional collections examined (typical): MEXICO. Colima: Revillagige- 
do Islands, Isla Socorro: Playa Blanca, near shore, N side of island, 5 m, 22 
Mar 1967, Felger 15791 (TEX); dry slopes, north anchorage, 29 Mar 1932, 
Howell 8451 (CAS, DS); dry, brush-covered ridge about midway between Mt. 
Evermann and Academy Bay, ca. 450 m, 15 Mar 1957, Moran 5863 (DS); 
Grayson’s Cove, common on sea cliff, ca. 5 m, 18 Mar 1957, Moran 5918 
(DS-2 sheets, DUKE, GH, LL, MEXU, NY, UC, US). 

Additional collections examined (atypical): MEXICO. Colima: Revil- 
lagigedo Islands, Isla Socorro: {exact locality not recorded], 27 May-3 Jul 
1903, Barkelew 189 (GH, NY, UC, US) and Barkelew 214 (GH-2 sheets, NY, 
UC, US); S slopes of Mt. Evermann, 2800-3200 ft., 15 Apr 1955, Dawson 13280 
(UC); slopes of volcanic cone within 50 m of summit, Evermann Peak, 1000+ 
m, 21 Mar 1967, Felger 15762 (TEX); S side of Mt. Evermann, 800 m, 21 
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Map 1. Distribution of Erigeron socorrensis on Isla Socorro. Base map modi- 


fied from Levin and Moran (1989). 
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Mar 1967, Felger 15835 (TEX); mesa, W side of Benner’s Cove, Braithwaite 
Bay, 28 Mar 1932, Howell 8426 (CAS, DS, NY); Grayson’s Cove, 4 May 1925, 
Mason 1618 (CAS, DS, GH, NY, UC, US); sur hacia 800 m en rocas, 16 Jan 
1958, Miranda 8714 (MEXU),; vicinity of Benner’s Cove, occasional on rocky 
wall of arroyo, 7 Mar 1957, Moran 5732 (DS, UC); Cerro de los Dientes, S 
of Mt. Evermann, ca. 700 m, dominants Dodonaea, Lepechinia, Acalypha, 11 
Mar 1957, Moran 5785 (DS, UC); N slope above Grayson’s Cove, 200 m, 10 
Apr 1978, Moran 25455 (TEX); [exact locality not recorded], 1933, Patino s.n. 
(MEXU-2 sheets); los cerros en [suelo] muy pedregoso, 300 m, 4 May 1925, 
Solis 26 (MEXU, US); [exact locality not recorded], Mar 1889, Townsend s.n. 
(GH, NY, US); [exact locality not recorded], 1600 m, 17 Mar 1969, Villarreal 
de Puga 2805 (ENCB). 
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CROSSOTHAMNUS PASCOANUS (ASTERACEAE-EUPATORIEAE), A NEW 
SPECIES FROM PASCO, PERU 


B. Turner! & M. Dillon? 


‘Department of Botany, University of Texas, Austin, Texas 78713 U.S.A. 
’Department of Botany, Field Museum of Natural History, Chicago, Illinois 
60605 U.S.A. 


ABSTRACT 


A new species, Crossothamnus pascoanus, is described from 
Pasco, Peru. It is closely related to C. weberbauert (Hieron.) King & H. 
Robins. in gynoecial characters, possessing broad smooth style branches 
and a glabrous node at the base of the shaft. 


KEY WORDS: Crossothamnus, Asteraceae, Eupatorieae, Peru 


Routine identification of Peruvian Asteraceae has revealed the following 
novelty. 


Crossothamnus pascoanus M. Dillon & B. Turner, sp. nov., Figure 1. 
TYPE: PERU. Pasco: Oxapampa, Cordillera Yanachaga (10° 35’ S, 75° 
20’ W), Cerro Pajonal “Chacos,” 12 km SE of Oxapampa, “Shrubland on 
white sandstone, spongy sphagnum humus up to 2 m deep except where 
burned,” 2700-2800 m, 7 Oct 1982, Robin B. Foster 8995 (HOLOTYPE: 
F!; Isotypes: TEX!, others to be distributed). 


Crossothamno weberbauerio (Hieron.) King & H. Robins. sim- 
ilis sed capitulis sessilibus glomerulis congestis et foliis multo ma- 
joribus basibus obtusis vel rotundatis differt. 


Shrub to 1 m high. Stems densely purplish pilose. Leaves opposite, thick 
and leathery, 5-10 cm long, 2.5-5.0 cm wide; petioles 3-8 mm long; blades ovate 
elliptic to elliptic, pinnately nervate, prominently reticulate above and below, 
glabrous above, moderately pubescent below, especially along the veins, the 
undersurfaces with numerous amber colored atomiferous glands, the margins 
entire or nearly so. Heads numerous and sessile in congested rounded corymbs. 
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Involucres campanulate, 7-8 mm high, 4-5 seriate, graduate, 3-9 striate, brown 
pilose apically, the inner bracts readily deciduous. Receptacles convex, ca. 1.5 
mm across, naked. Florets ca. 10 per head, the corollas lavender or purple, 
tubular, 5-6 mm long, glabrous, the lobes ca. 0.5 mm long, ca. 0.3 mm wide. 
Anthers with collars ovate having annular thickenings, the apical appendages 
about as long as wide. Style with a glabrous bulbous basal node, the epider- 
mal cells bulging; style appendages smooth and enlarged apically, ca. 0.35 mm 
wide. Achenes 3-4 mm long, 5-7 ribbed, glabrous, the carpopodium a thin, 
poorly differentiated rim, the pappus of 40-50 persistent barbellate tawny bris- 
tles 6-7 mm long, their apices somewhat enlarged. 

This very distinct species would be difficult to position within Eupato- 
rium, sensu lato, mainly because it has features reminiscent of Brickella and 
yet other genera which King & Robinson (1987) position in their subtribe 
Alomieae. Among these, it is seemingly closest to their, heretofore, monotypic 
genus Crossothamnus King & H. Robins., which is based upon the Peruvian 
species, Eupatortum weberbauerz Hieron. 

It differs from the latter in many characters, most notably the larger, sessile 
heads (indeed, the generic name is derived from the nodding tassel-like heads 
found in the generitype), and glabrous achenes. We might also have positioned 
Crossothamnus pascoanus in the closely related genus Condylopodium King & 
H. Robins., the latter with four species, all having pubescent basal nodes on 
their stylar shafts except for Condylopodium killipu King & H. Robins., from 
Peru, having a glabrous basal node. Perhaps the latter species might best 
be positioned in Crossothamnus or, better yet, the two genera combined. We 
would tend to opt for the latter, but phyletic relationships among the various 
genera and subtribes proposed by King & Robinson (1987) are so poorly known 
that it would seem best to retain some of those proposed than to combine or 
erect yet others. Indeed, Crossothamnus pascoanus might with some validity 
be proposed as the type of a new genus, using the criteria of King & Robinson, 
and such a fate might await the species as it comes under the scrutiny of yet 
finer observers. 

The two species now assigned to Crossothamnus reflect a common allopatric 
distributional pattern in Peri, where different taxa are wholly confined to 
the drainage patterns of separate river systems. Crossothamnus pascoanus is 
only known from the upper tributaries of the Rio Palcazu, that eventually 
joins the Rio Pachitea and Rio Ucayali. Whereas, C. weberbauerz is known 
from the upper reaches of the Rio Sonche, a tributary of the Rio Utcubamba 
which eventually joins the Rio Maranon. Similar distributional patterns are 
displayed in Llersia (Sagastegui-Alva & Dillon 1988) and Flourensia (Dillon 
1986). These disjunctions, coupled with distinctive morphological differences, 
suggest long term isolation, probably in response to glacial cycles, rather than 
more recent long distance dispersal. 
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A NEW SPECIES OF LITOTHAMNUS (ASTERACEAE, EUPATORIEAE) 
FROM BRAZIL 


B.L. Turner 
Department of Botany, University of Texas, Austin, Texas 78713 U.S.A. 


ABSTRACT 


A new species, Litothamnus saundersiae, from the State of Bahia, 
Brazil, is described and illustrated. Its relationship to previously de- 
scribed closely related taxa is briefly discussed. 


KEY WORDS: Asteraceae, Eupatorieae, Litothamnus, Brazil 


Routine identification of South American Asteraceae has revealed the fol- 
lowing novelty. 


Litothamnus saundersiae B. Turner, sp. nov., Figure 1. TYPE: BRAZIL. 
Bahia: Mpio. de Porto Seguro, ca. 13 km na estrada de Arraial d’Ajuda 
para Transcoso, 1 May 1990, Andre M. de Carvalho & J. Saunders 3129 
(HOLOTYPE: CEPEC; Isotype: TEX!). According to label data, the 


plant “crescendo sobre solo arenoso, em pleno sol.” 


Litothamno elliptico King & H. Robins. similis sed bracteis in- 
volucri biseriatis subaequalibus eciliatisque et corollis ac acheniis 
glabris differt. 


Resembling Litothamnus ellipticus King & H. Robins., but the involucral 
bracts biseriate, subequal, eciliate, and the corollas and achenes glabrous. 

Leafy subsucculent shrub to ca. 3 m high. Stems irregularly 4-6 angled, 
glabrous. Leaves opposite, mostly 5-8 cm long, 2.5-5.0 cm wide; petioles 2-6 
mm long; blades leathery (when dried, presumably subsucculent when fresh), 
elliptic to obovate elliptic, glabrous, weakly trinervate from well above the 
base, the margins entire. Heads numerous, arranged in terminal, rounded, 
somewhat congested cymules, the ultimate peduncles glabrous, 2-8 mm long. 
Involucres 2(3) seriate, 7-9 mm high, the bracts subequal, glabrous, the outer 
series oblanceolate, the apices rounded and apiculate. Receptacles convex, 
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glabrous, epaleate. Florets ca. 20 per head, the corollas white, glabrous, 
tubular but gradually broadened upwards, 4.5-5.0 mm long, the lobes ca. 0.8 
mm long, markedly papillose, especially along the margins. Anthers included 
within the corolla at anthesis, the collar markedly swollen and scleroid, the 
appendages as long as wide or longer. Style branches narrow, the appendages 
nearly filiform, minutely papillose, ca. 0.15 mm wide. Achenes 3.0-3.5 mm 
long, glabrous, the ribs 5-7, the carpopodium ill defined, merging somewhat 
into the base of the ribs; pappus biseriate, of numerous persistent barbellate 
bristles ca. 5 mm long. 

The genus Litothamnus, first described by King & Robinson (1979), was 
based upon a single species, L. elliptucus King & H. Robins. It becomes bitypic 
with the description of L. saundersiae. The latter differs in many features 
from the former, but is clearly closely related to L. ellipticus in its vegetative 
aspect, but also in all of its essential floral features (characters of the corolla, 
androecium and gynoecium). 

King & Robinson (1987, pp. 110-113) discuss the characters which mark 
Litothamnus, noting its superficial resemblance to the shrubby elements of the 
genus Mikania, but correctly surmise that it is a rather isolated member of 
their subtribe Gyptidinae, which includes a hodgepodge of genera, thirteen of 
these newly erected, twelve of which are monotypic or bitypic. I have opted 
to describe the present species under Litothamnus, instead of an expanded 
Eupatorium, so as to call attention to its unique combination of characters 
and its immediate relationship. That the subtribe Gyptidinae might rep- 
resent a monophyletic assemblage is debatable, but it does appear that at 
least some of the small genera recognized by King & Robinson might be ef- 
fectively combined. Thus, Litothamnus saundersiae approaches the bitypic 
genus Morithamnus King & H. Robins. in some of its characters (e.g., sube- 
qual involucral bracts, eglandular achenes, and flattened pappus bristles), and 
these two genera (and perhaps others) might be effectively united in future 
treatments of this interesting “generic” complex. 
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NEW MEXICAN TAXA IN THE GENUS H/JERACIUM (ASTERACEAE) 
B.L. Turner 
Department of Botany, University of Texas, Austin, Texas 78713 U.S.A. 


ABSTRACT 


A new species, Hieracium beamanii, from Puebla and adjacent 
Veracruz, and a new variety, , from Oaxaca are described and illus- 
trated. A map showing their distribution is presented, along with a 
brief account of their presumed relationships. A chromosome count of 
n= 9 pairs is reported for the new variety. In addition, a new combina- 
tion, Hieracium fendleri Schultz-Bip. var. ostreophyllum is made. 


KEY WORDS: Asteraceae, Hieracitum, México 


It is somewhat humbling, if not embarrassing, to have to describe two new 
taxa of Hieracium for México within a few months of the publication of the 
long awaited treatment of the Mexican and Central American species by Bea- 
man (1990). However, this is more reflective of our fragmentary knowledge 
of variation in the group concerned, at least for México, than it is the taxo- 
nomic skill of the workers concerned. Indeed, this is painfully apparent by the 
description of both of the novelties proposed here, as noted in more detail in 
their protologues. 


Hieracium beamanii B. Turner, sp. nov., Figure 1. TYPE: MEXICO. 
Puebla: Mpio. Zacapoaztla, 9 km NW of Zacapoaztla, mesophytic forests 
with Liguidambar in yellow soils among white rocks, ca. 1300 m, 12 Apr 
1985, P. Tenorio L. 8681 (with J. Grimes & M. Martinez A.) (HOLO- 
TYPE: TEX!; Isotype: MEXU). 


Hteracio schultzii Fries similis sed differt caulibus infirme flex- 
ilibus, foliis basalibus valde petiolatis, foliis ad medium caulium 
glabris vel fere glabris, capitulis plerumque majoribus paucioribus- 
que (1-15 vs. 10 numerosis) in capitulescentia. 
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Perennial herbs 20-50 cm high, the flowering scapes arising out of a moder- 
ate tuft of long rusty brown hairs. Stems weak and arcuate, sparsely to mod- 
erately pilose, especially below, with very long hairs (mostly 5-9 mm long). 
Basal leaves mostly 8-25 cm long, 2-3 cm wide; petioles 1-8 cm long; blades 
lanceolate to oblanceolate, glabrous above, sparsely pilose below, especially 
along the mid ribs and major veins, the margins remotely serrulate. Stem 
leaves 3-6, similar to the basal leaves, but mostly sessile and cordate-clasping. 
Heads 1-15 to a stem, arranged in rather open cymes, the ultimate bracteolate 
peduncles 1-5 cm long, both tomentulose and glandular pubescent. Involucres 
campanulate, 2-3 seriate, the bracts ca. 21, mostly subequal, the inner series 
8-10 mm long, moderately glandular pubescent. Florets 30-60 per head, the 
corollas yellow, ca. 15 mm long, sparsely pilose, the ligule deeply lobed at the 
apices, the sinuses to 4 mm deep. Achenes (immature), glabrous, the pappus 
of numerous tawny bristles 4-5 mm long. 

ADDITIONAL SPECIMENS EXAMINED (Paratypes): MEXICO. Ver- 
acruz: Mpio. Huayacocotla, between Ocotes and Agua de la Calabaza, 14 km 
NE of Huayacocotla (20° 36’ N, 98° 28’ W), ca. 1650 m, 23 Apr 1981, Judrez 
& Vasquez 50 (TEX, XAL). Mpio. Tonayan, higher parts of the Sierra de la 
Magdalina, pine-oak forest, ca. 2500 m, Jun 1981, M. Chazaro B. 1554 (XAL). 

Beaman (1990) did not account for any of the above cited specimens in his 
treatment of Hieractum of México, although he did examine the type material 
and the Judrez & Vasquez collection. He annotated both of the sheets con- 
cerned with yellow note tabs, as follows, “May be a new species but someone 
else is welcome to it.” (Tenorio L. 8681 - dated 5 May 1990) and “I leave this 
and Tenorio L. 8681 for BLT to describe as a new species.” (Judrez G. - dated 
5 May 1990). I have taken on that responsibility here, and take pleasure asso- 
ciating my name with his in the creation of the appellation concerned. John 
Beaman is a sound scholar, very dedicated systematist and, more important 


to me, an exceptionally fine person, fully deserving of the recognition accorded 
here. 


Hieracium macdonaldii Beaman & Turner var. quiexobranum B. Turner, 
var. nov., Figure 2. TYPE: MEXICO. Oaxaca: Mpio. Miahuatlan, 35 
km ESE of Miahuatlan, 5 km NE of Santo Domingo Ozolotepec, Cerro 
Quiexobra. “On rocky treeless, SE slopes.” (16° 10’ N, 96° 15’ W), 
3500-3700 m, 4 Oct 1990, Andrew McDonald 3037(HOLOTYPE: TEX!; 
Isotype: MEXU!). 


Hveracio macdonaldo Beaman & Turner similad sed differt plan- 
tis subscaposis ramis paucioribus ad basim, capitulis majoribus 
flosculla numerosioribus, bracteis involucri principalibus ca. 23 (vs. 
ca. 15) in numero plerumque 11-13 mm (vs. 7-8 mm) in longitudine, 
et setis pappi plerumque 6-7 mm (vs. 3-5 mm) longis. 
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Fig. 1. Hieracium macdonaldi 


var. quiexobranum, from holotype. 
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Perennial subscapose herbs 25-35 cm high. Stems mostly single to each 
rosette, arising from a tuft of dirty white or white hairs, unbranched below, 
any stem leaves reduced to short linear bracts. Leaves mostly 5-18 cm long; 
petioles 1-8 cm long; blades runcinately lobed to rhomboid triangular, glabrous 
or nearly so. Heads mostly 2-10 to each scape, borne in erect terminal cymes, 
the ultimate peduncles mostly 1-3 cm long, both glandular pubescent and 
white flocculose just below the heads. Involucres campanulate, 3-4 seriate, the 
involucral bracts 21-34, the middle and inner series subequal, 11-13 mm long, 
dark green and densely pubescent with mostly black glandular hairs 1-2 mm 
long. Florets 50-80 per head, the corollas yellow, 13-15 mm long, the sinuses 
between the terminal lobes up to 2 mm deep. Achenes immature, the pappus 
bristles numerous, white, 7-8 mm long. Chromosome number, n = 9 pairs. 

ADDITIONAL SPECIMENS EXAMINED (Paratypes): MEXICO. Oax- 
aca: Cerro Quiexobra, timberline vegetation in open glades along ridges and in 
mountain saddles, dominated below by pine forest, occasional in rock crevices 
on exposed cliffs, SE exposure, 3650-3800 m, 10 Dec 1989, McDonald 2950 
(MEXU, TEX); between La Cienegilla and San Gregorio Ozolotepec (ca. 16° 
08’ N, 96° 20’ W) cloud forest dominated by pines, Clethra, and Quercus, 
2500-3000 m, on red soil on steep slope, 12 Dec 1989, McDonald 2963 (MEXU, 
TEX). 

In their original description of Hieracium macdonaldi, Beaman & Turner 
cited all of the above specimens, except for the type of the presently described 
var. guiezobranum. At the time, both authors took these to be but high ele- 
vational phases of a single variable taxon. Restudy of all the specimens con- 
cerned, plus the additional (type) collection obtained after publication of H. 
macdonaldiz, has convinced its junior author that the typical var. macdonaldu 
is markedly different from what I have described here as var. quierobranum. 
The latter appears to be largely centered on Cerro Quiexobra at elevations 
from 3500-3800 m, and differs from var. macdonaldii by numerous quantita- 
tive characters of the capitulum, including involucral bract numbers (21-34 vs. 
13-17), involucre height (10-14 mm high vs. 7-8 mm), floret number (50-80 per 
head vs. 25-40), pappus length (7-8 mm long vs. 3-5 mm), to say no- thing 
of the marked habital and branching differences. Indeed, were it not for the 
wmmature, somewhat aberrant collection, AfcDonald 2963, which superficially 
appears somewhat intermediate between the two varieties, | would not hesi- 
tate to call the two taxa distinct species; certainly they are as morphologically 
distinct as many another species pair recognized by Beaman (1990) in his ex- 
ceptional treatment of the group in México. The peculiar leaves of the two 
taxa are very similar, however, and their close geographical proximity (Figure 
4) strongly suggest that the two are closely related phyletically. But perhaps 
not more so than the var. quierobranum is to H. hintonai Beaman, as might 
be inferred from the original description of H. macdonaldii in which it is com- 
pared with H. hintoniw. Actually, type material of H. macdonaldi only faintly 
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Figure 3. Distribution of Hieractum beamanii. 
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resembles H. hintoni, but all of the collections of var. guierobranum strongly 
resemble H. hintonzi, especially in characters of the involucre. Unfortunately, 
mature achenes of var. quierobranum are not available, but it seems clear to 
me that the achenes are likely to be larger (up to 4.5 mm long as in H. hintonzz, 
vs. ca. 2-3 mm long in var. macdonaldi) with longer pappus bristles. 

Hieracitum macdonaldu var. quierobranum might with equal validity be 
treated as a localized endemic species of near alpine elevations. As noted 
above, I do not view McDonald 2963, which was collected between 2500-3000 
m, as intermediate between var. quierobranum and var. macdonaldiu. I can 
only justify the varietal rank conferred upon the present taxon as reflecting 
my desire to call attention to our conservative treatment in the first place, 
but also to put on record my personal feeling that the taxa concerned might 
ultimately prove worthy of specific rank. 

In addition to the above, the following new combination is made for my 
forthcoming treatment of Hieraczum for the Asteraceae of Mexico (Turner 
& Nesom, in prep.), all recognizable morphogeographic taxa being accorded 
varietal rank. 


Hieracium fendleri Schultz-Bip. var. ostreophyllum (Standl. & Steyerm.) 


B. Turner, comb. nov. BASIONYM: Hieracium ostreophyllum Standl. 
& Steyerm., Field Mus. Nat. Hist., Bot. Ser. 23:104. 1944. 
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COSMOS OCELLATUS, A BIDENS (ASTERACEAE, COREOPSIDEAE) 
Thomas E. Melchert 
Department of Botany, University of lowa, Iowa City, lowa 52242 U.S.A. 


ABSTRACT 


Cosmos ocellatus Greenman is transferred to Bidens as Bidens 
ocellatus comb. nov. Illustrations and discussions (primarily of ach- 
ene morphology and flavonoid chemistry) supporting this change are 
presented. 


KEY WORDS: Asteraceae, Coreopsideae, Bidens, Cosmos, México, 


systematics 


Cosmos ocellatus Greenman is endemic to a very small area in north- 
ern Morelos, México, most collections coming from the type locale (Sierra 
de Tepoxtlan) and the “Pedregal” (lava fields) found ca. 10 miles north of 
Cuernavaca. Though initially placed in the wrong genus (Cosmos), specific 
identification of this yellow rayed, diploid annual (n = 12 [Melchert 1968}) 
has never been a problem because it is distinguished at a glance by the sin- 
gle, bright, maroon-red anthocyanin spot located at the center of each of its 
uniquely notched ligules (Figure 1). No other Mexican Bidens (Cosmos, Core- 
opsis, or Thelesperma) species is so marked! 

Both in his original monograph of Cosmos, and later in an updated treat- 
ment of the Coreopsidineae for the North American Flora, Sherff (1932; 1955) 
included this exceptionally distinctive species in Cosmos section Eucosmos, a 
group of annual species including C. bipinnatus Cav., C. sulphureus Cav., C. 
caudatus H.B.K., and C. parviflorus (Jacq.) H.B.K. Like these well known, of- 
ten cultivated Cosmos species, C. ocellatus has linear-tetragonal achenes which 
are prolonged apically into a narrow beak that protrudes well above the seed 
bearing portion of the achene. Over emphasis of this particular “key” charac- 
ter caused Sherff to misplace C. ocellatus, and a number of other annual species 
of Bidens (Melchert 1975), in the genus Cosmos. One effect of these misplace- 
ments was to unnecessarily blur the boundaries between the two genera. That 
C. ocellatus truly belongs in Bidens is demonstrated by four lines of evidence: 
1) stamen morphology; 2) achene morphology; 3) floral pigmentation; and 4) 
leaf flavonoid chemistry. 
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Figure 1. Head of “Cosmos” (now Bidens) ocellatus, note notched ligules and 
central anthocyanin spot. (Melchert, Ballard & Hart 71-222). 





Figure 2. Head of “Cosmos” ocellatus, from individual lacking the central 
anthocyanin spot. (Melchert, Ballard & Hart 71-222). 
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Figure 3. Head of Bzdens sharpi, each ligule two toned yellow with a deep 
maroon-red anthocyanin spot. 





Figure 4. Single ligule of Bidens sharpii. 
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R = OH, Butein Okanin 


4 
R = H, Isoliquiritigenin (=3 OH Butein) 


Fig. 5, chemical formulae contrasting Butein and Isoliquiritigenin with Okanin; 


note, Okanin differs from Butein only by the addition of a 30H group (arrow). 


1. Stamen Morphology: All “true” Cosmos species have a moderate to 
dense tomentum of multicellular hairs on their filaments (Figure 6). The 
filaments of Cosmos ocellatus, by contrast, are glabrous and rather elastic, as 
are those of all other Bidens species known to me. 

2. Achene Morphology: The achenes of Cosmos are typically fusiform- 
tetragonal. Whether beaked or not, each of their four faces exhibit two main 
sections separated by a distinct, median, longitudinal sulcus (Figure 7). In 
sharp contrast, Mexican Bidens species of section Psilocarpaea (the group to 
which all the Mexican annuals belong) typically show three nearly equal ribs 
per achene face (e.g., B. sharpiz (Sherff) T. Melchert, Figure 8). Additionally, 
when observed under high magnification, the surface of most Bidens achenes 
show a black stippled texture never seen in Cosmos. As shown in Figure 9, 
the achenes of Cosmos ocellatus are three nerved on each face and stippled in 
texture, i.e., are essentially identical to those of B. sharpzz (cf. Figures 8 & 9). 

Though not noted in either Sherff’s or Greenman’s descriptions of Cos- 
mos ocellatus, the latter has achenes which are decidedly dimorphic; several 
short, subclavate, yellow brown to rubrocastaneous achenes occurring at the 
peri- phery of each fruiting head, these differing abruptly from the black- 
ish, linear-tetragonal achenes found to the interior. Such achene dimorphism, 
while common in Bidens section Psilocarpaea (occurring in B. serrulata (Poir.) 
Desf., B. sharpu, B. bicolor, B. ferulaefolia (Jacq.) DC., B. pueblensis (Sherff) 
T. Melchert, B. triphnervia H.B.K., etc.), is unknown in Cosmos. 

3. Ray Pigmentation: The vast majority of yellow rayed Mexican Bidens 
species have two toned yellow ligules. Typically, the proximal 1/2 to 2/3 
of each ligule is deep golden yellow and the distal portion pale yellow (the 
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Figure 6. Filaments of Cosmos species (connate anthers removed). 





Figure 7. Achene of Cosmos parviflorus, showing one of four similar faces. 
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Figure 8. Achene of Bidens sharpii, showing one of four similar faces. 


Figure 9. Achene of “Cosmos” (now Bidens) parviflorus, showing one of four 
similar faces. 
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latter often turning whitish with age or when pressed and dried). As shown in 
Figures 3 & 4, the boundary between these zones is quite abrupt. Furthermore, 
several of the annual species (B. sharpzi, B. bicolor Greenman, B. pueblenszs) 
have a red-brown anthocyanin spot at the base of each ligule (Figures 3 & 4), a 
condition which Sherff (1955) described as bicolored. Whether bicolored or not, 
both yellow (chalcone/aurone bearing) portions of their ligules include a mzz of 
(1) okanin based and (2) butien-/isoliquiritigenin based chalcone/aurone pairs 
(Figure 5); simple 4-O-mono- and di-glycosides of okanzn usually being the 
dominant compounds in the ray and disc florets of most yellow rayed Bidens 
species (Hart 1979; Roseman 1986; Melchert unpublished). 

In sharp contrast to Bidens, yellow rays are rare in Cosmos, occurring in 
only two distantly related species, the diploid annual C. sulphureus (n = 12, 
section Eucosmos) and the tetraploid rhizomatous perennial, C. landw Sherff 
(n = 22, section Mesenenia). Neither of these taxa has two toned rays, nor are 
they, or any other Cosmos species, bicolored. More importantly, the chalcone 
portion of their flavonoid complements include only butein and isoliquiritigenin 
based compounds (4/-O- mono- and di-glycosides usually being the dominant 
compounds {Melchert unpublished]). In short, okanin based chalcones are not 
known to occur in Cosmos. 

Though not shown in Figures 1 & 2, the ligules of Cosmos ocellatus are 
definitely two toned (the lighter portion being confined to the area of the 
notch); and are pigmented with a mix of okanin and butein based chalcone 
glycosides; i.e., are unquestionably Bzdens-like. 

4. Leaf flavonoids: The leaves (stems and outer involucral bracts) of Cos- 
mos species contain a series of flavones and flavonols (various 3-O-glycosides 
of quercitin and kaempferol being the dominant compounds). Chalcones and 
aurones, however, are not found in the vegetative tissues of any Cosmos species 
(Melchert unpublished). In sharp contrast, leaf chromatograms of Bidens 
species typically exhibit a host of chalcone/aurone pairs, with okanin based 
compounds usually being the dominant “spots” in the profile. Interestingly, 
many of the “okanins” found in the leaves of Bidens species are structurally 
complex chalcones that are unknown elsewhere (e.g., methylated okanins, 3- 
O-substituted okanin glycosides, acylated okanin aglycones, etc. [Hart 1979; 
Ballard 1986; Roseman 1986; Melchert unpublished)). 

The leaf profiles of Cosmos ocellatus contain four dominant flavonoids, all 
anthochlors, (three chalcones and one aurone), the major spot in the pro- 
file being a 3-O-monoglucoside of 4-O-Me-okanin (Melchert unpublished), a 
chalcone reported previously only from the Bidens pilosa L. species complex 
(Ballard 1986). 

In view of the above discussion, the following nomenclatural change is 
necessary. 
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Bidens ocellatus (Greenman) T. Melchert, comb. nov. BASIONYM: Cos- 
mos ocellatus Greenman, Proc. Amer. Acad. Arts 41:265. 1905. TYPE: 
MEXICO. Morelos: 7500 feet, in thin soil on knobs of the Sierra de 
Tepoxtlan, 14 Oct 1900, C.G. Pringle 8386, pro parte (HOLOTYPE: 
GH!; Isotypes: F!, MO!, NY!, POM!, UC!). 


Cosmos ocellatus Greenman var. greenmanz Sherff, Bot. Gaz. (Craw- 
fordsville) 88:305. 1929. TYPE: MEXICO. Morelos: 7500 feet, in 
thin soil on knobs of the Sierra de Tepoxtlan, 14 Oct 1900, C.C. 
Pringle 8386, pro parte with type of the species (HOLOTYPE: F'!; 
Isotype: MO!). 


ADDITIONAL SPECIMENS EXAMINED: MEXICO. Morelos: Alred- 
edros de la Estacion E] Parque, Municipio de Tepoxtlan, bosque con dom- 
inancia de pzno, encino, leguminosas e Ipomoea, 10 Jun 1967, Crespo 219 
(MSC); Teposteco, 22 Sep 1938, Lyonnet 2551 (US); Slope of Tepozeteco, N 
of Tepozeteco, 21 Nov 1948, Langman 3689 (US); 6 km SE de Cuajomulco, 
sobre la autopista México-Cuernavaca, 2100 m, 17 Oct 1965, J. Rzedowski 
21469 (TEX); Tollway 95D, 9.1 mi N of Cuernavaca, 18 Sep 1967, Melchert, 
Averett, & Crawford 67-131 (1A); Tollway 95D, 9 mi N of jct with route 25D 
to Tapotozan, 22 Oct 1971, Melchert, Ballard, & Hart 71-222 (1A). 

The size and intensity of the diagnostic spot on the ligule varies consider- 
ably within single populations. Although most individuals in the population 
sampled by Melchert, et al. (67-131, 71-222) displayed a very conspicuous an- 
thocyanin spot at the center of each ligule (Figure 2), in a few individuals, this 
spot was ezther reduced to a mere trace or absent entirely (Figure 2). Iden- 
tification of such “atypical” specimens poses no problem however, because no 
other terete stemmed, yellow rayed, annual Bidens has copiously (nearly sil- 
ver) pubescent outer involucral bracts or terminally truncated, deeply notched 
ligules. 

As is common in many species of Bidens, the leaves of B. ocellatus are 
highly heteromorphic. Within single populations, some plants have 3-5 partite 
leaves with lance-ovate segments, while others (usually the vast majority) have 
2-3 pinnatisect leaves with narrower divisions. The two varieties recognized 
by Sherff (1955) are clearly only leaf forms of a single species. 

According to Pringle’s field notes, the type specimen of Cosmos ocellatus 
(Pringle 8386) was collected 14 Oct 1900 on Sierra Tepoxtlan in the state of 
Morelos (Davis 1936). Unfortunately, the label on the type specimen erro- 
neously lists this site as being in Guerrero; and, in the original description of 
this species, Greenman (1905) gives the collection date as 4 Oct 1900 (not 14 
Oct 1900, as correctly noted on the label). 
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TAXONOMY OF SOLIDAGO PETIOLARIS (ASTEREAE: ASTERACEAE) 
AND RELATED MEXICAN SPECIES 


Guy L. Nesom 
Department of Botany, University of Texas, Austin, Texas 78713 U.S.A. 


ABSTRACT 


Solidago petiolaris Ait., a species of the central and eastern United 
States and north central México, is considered here to be variable but 
without formally recognized infraspecific taxa. Solidago buckley: Torr. 
& A. Gray, which has sometimes been considered a synonym of S. peti- 
olaris, is provisionally maintained as a distinct species. Solidago ori- 
entalis comb. nov. of northeastern México is recognized at the specific 
rank, apparently most closely related to the more western S. wrightii A. 
Gray. These last two, in turn, as well as S. hintontorum Nesom, an en- 
demic of the eastern Sierra Madre of México, are most closely related to 
S. petiolaris. A key distinguishes S. petiolaris and the Mexican species 
centered around it. 


KEY WORDS: , Astereae, Asteraceae, México 


Solidago petiolaris Ait. has been considered to comprise several infraspecific 
‘taxa, although there has been no general agreement regarding their status. The 
species, in turn, is part of a larger group from the United States and Mexico 
united by the common production of cylindric capitulescences, relatively large 
heads and ray flowers, glabrous or glabrate achenes, and uninerved, epetiolate 
to short petiolate leaves that are only slightly reduced in size upwards. The 
present study first considers the taxonomy of S. petiolaris and then the status 
of the Mexican taxa related to it. 


I. TAXONOMY OF SOLIDAGO PETIOLARIS 


Solidago petiolaris is recognized here as a variable species including as syn- 
onyms a number of varieties and species. It is distributed from central Texas to 
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southeastern Colorado, north to Nebraska, Missouri, and Illinois, and eastward 
to North Carolina and Florida (Map 1). A series of disjunct populations in 
the Sierra del Carmen, Sierra de Jardin, and Sierra de la Encantada of north- 
eastern Coahuila, Mexico, are not distinguishable from the closest conspecific 
populations in Texas. 

Among all its closest relatives, Solidago petiolaris is distinctive in its lack 
of persistent basal leaves, the cauline leaves mostly even sized upwards along 
the stem, and particularly in its glandular phyllaries, which are almost always 
at least slightly viscid with granular or minutely stipitate glands. Sometimes 
such glands can be found only along the phyllary margins, but their presence 
may be taken as evidence of the identity of these plants as S. petiolaris. The 
nomenclature of S. petiolaris is presented below with comments following on 
variability and differing opinions regarding its taxonomic treatment. 


Solidago petzolaris Ait., Hort. Kew. 3:216. 1789. Figs. 2,7. TYPE: UNITED 
STATES. Cultivated by P. Miller, Oct-Dec 1758 (BM, not seen). 


Solidago squarrosa Nutt., J. Acad. Nat. Sci. Philadelphia 7:102. 1834. 
TYPE: UNITED STATES. “Indigenous to the southern section of 
the union exclusively ...,” no specimen cited (PH); not S. squarrosa 
Muhl. 1813 or Nutt. 1818. Solidago petiolaris Ait. var. squarrulosa 
Torr. & A. Gray, nom. nov., Fl. N. Amer. 2:203. 1842. Solidago 
squarrulosa (Torr. & Gray) Wood, Class Book Bot. (ed. 1861) 431. 
1861. 


Solidago angusta Torr. & A. Gray, Fl. N. Amer. 2:204. 1842. LECTO- 
TYPE (designated here): UNITED STATES. Louisiana: [Rapides 
Parish], Alexandria, [no date,] Dr. Hale s.n. (NY!; Isolectotype: 
NY!). Solidago petiolaris Ait. var. angusta (Torr. & A. Gray) A. 
Gray, Proc. Amer. Acad. Arts 17:189. 1882. 


Plants of two other collections (NY!) by Hale from Alexandria have 
broader leaves and were tentatively identified (by Torrey?) as “S. 
angusta var. ?.” In the original description, Torrey & Gray also 
cited a collection by Engelmann made near Hot Springs, Arkansas. 


Solidago lindhevmeriana Scheele, Linnaea 21:599. 1848. TYPE: UNI- 
TED STATES. Texas: [Bexar or Comal Co.], between New Braun- 
fels and San Antonio, Oct 1848, F.J. Lindhetmer 417 (Isotype: GH, 
according to D. Boufford). 


Solidago wardii Britt., Man. Fl. N. States 935. 1901. TYPE: UNITED 
STATES. Kansas: Clark Co., 8 mi W of Ashland, 2 Oct 1897, 
L.F. Ward s.n. (HOLOTYPE: NY!; Isotype: GH according to 
D. Boufford). Sohdago petiolaris Ait. var. wardu (Britt.) Fern., 
Rhodora 10:87. 1908. 
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Map 1. Distribution of Solidago petiolaris and S. buckley: in the United States 
and Mexico. Circles mark specimens examined in the present study, while 
“x’s” are records added from literature (GPFA 1977; Radford, et al. 1968) 
to show a more complete distribution for the species. The record for Bibb 
Co., Alabama is Kral 41739, JSU (pers. comm., D. Whetstone); those for 
Randolph Co., Alabama and Indian River Co., Florida are from Semple, et al. 
1984; both records for Illinois are added from Mohlenbrock & Voigt (1959). 
In Texas, plants with prominently hairy leaf surfaces (“var. petiolaris”) are 
mapped as hollow circles, those with nearly glabrous surfaces (“var. angusta”) 
as solid circles (see text for discussion and further details). 
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Solidago millertana Mackenzie in Small, Man. Southeast. Fl. 1350. 
1933. Without citation of specific locality or collection. TYPE?: 
UNITED STATES. Southeastern USA (not located). 


Mackenzie’s notation of “|Solidago petiolaris|” at the end of the 
description of S. millertana may have been intended to indicate 
that the latter was a southern coastal plain segregate of S. peti- 
olaris. Alternatively, perhaps it was intended as the basionym of 
a new name (nom. nov.) for an epithet (“petiolaris”) thought in- 
appropriate by Mackenzie, the new one recognizing P. Miller, who 
collected Aiton’s type. In any case, there apparently is no speci- 
men among Mackenzie’s material at NY that might be taken as a 
type specimen for this epithet. A single sheet at NY is annotated 
in script as $. milleriana (South Carolina, J.K. Small, et al. s.n.), 
but the hand does not appear to be Mackenzie’s and there is no 
indication on the sheet that it was considered to be a type. 


The status of var. wardi 


In the original description of Solidago wardu, Britton distinguished it from 
S. petiolaris by its “silvery” vs. “green” leaves. Fernald (1950), who had 
earlier reduced this taxon to var. wardzi, followed with the observation that 
it differed from S. petiolaris “only in the firmer more glutinous and therefore 
more lustrous foliage.” For the most part, the shiny, somewhat “varnished” 
appearance of the leaves is characteristic of S. petiolaris over its whole range, 
and the surface texture is not correlated with variability in pubescence. | 
agree with other recent studies in treating S. wardii merely as a synonym of 
S. petrolaris. 


The status of var. angusta 


Gleason & Cronquist (1963) treated plants with glutinous, glabrous leaf 
lamina as Solidago angusta, regarding typical S. petiolaris as a more south- 
western species from outside the area of their treatment. Later, Cronquist 
(1980) recognized var. petiolaris and var. angusta as “well-marked but wholly 
intergradient” taxa. Johnston (1970) recognized S. petiolaris in Texas with no 
formal] infraspecific taxa, but other recent studies in Louisiana and Texas have 
recognized the occurrence of both var. petzolaris and var. angusta (Gandhi & 
Thomas 1989; Taylor & Taylor 1984; Hatch, et al. 1990). Only var. angusta 
was recognized from the Great Plains (GPFA 1986). The epithet probably was 
intended by Torrey & Gray to call attention to the narrower leaves, but where 
var. angusta (or S. angusta) has been recognized in more recent treatments, 
it is distinguished from var. petiolaris essentially by the following contrasts in 
vestiture. 
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1. Leaves scarcely glutinous, not shiny, the lower surfaces densely spreading 
hairy to softly puberulent; involucres puberulent (often viscidulous) to 
Occasionally PlAbTOUS: jaa)... «os oc e929 os. s-s.view's aye'e eelee are var. petiolaris 


1’ Leaves strongly glutinous, shiny, the lower surfaces glabrous or merely 
scabrous-hispidulous along the midrib and main veins; involucre granular 
plandular to plabrous . sc.) .c.ee cece ces ase scer eee aur: var. angusta 


Although the criteria for identifying these taxa have been relatively consis- 
tent, there is no agreement concerning the geographic distribution of the plants 
concerned. Cronquist (1980) viewed var. angusta as “essentially Ozarkian, and 
south to Louisiana,” with var. petzolaris more eastern in distribution, and the 
Great Plains treatment (GPFA 1986) essentially followed this view. In Texas, 
Taylor & Taylor (1984) found var. petiolaris “more common in prairies and 
short grasslands of western regions,” with var. angusta in “eastern portions, 
occasionally in western portions.” Gandhi & Thomas (1989) recognized the 
occurrence of both taxa in north Louisiana. 

In the present study, Texas specimens have been mapped (Map 1) in an 
attempt to sort the plants into two groups corresponding to var. angusta and 
var. petiolaris (based on leaf vestiture). The distribution of the putative va- 
rieties appears to be patternless, and with the acknowledgment that many of 
these identifications are more or less arbitrary, it appears that the two pu- 
tative morphological “nodes” are artificially defined. Further, since many of 
the “hairy” plants (which would be var. petiolaris) of Texas are no less hairy 
than many from more eastern portions of the range (e.g., in Alabama and 
Georgia), var. angusta, if recognized on this basis, would have to be explicitly 
acknowledged as largely sympatric with var. petiolarvs. 

There appear to be two geographic segments of Solidago petiolaris (Map 
1), and in contrast to plants from the western portion of its range, those from 
Alabama to Florida and North Carolina show a distinct though weak tendency 
to produce less glandular phyllaries, achenes commonly short strigose near 
the apex, and leaves slightly hairy on the upper surface. If varieties were 
recognized, the division would have to be made on this basis, but even these 
differences are not consistent and there is no geographic pattern of variation 
in the species over its whole range that would allow the clear recognition of 
infraspecific taxa. 

Diploid plants of Solidago petiolaris have been reported from nearly the 
whole range of the species - in Oklahoma, Kansas, Arkansas, Alabama, South 
Carolina, and North Carolina (Beaudry 1963, 1969, 1970; Semple, et al. 1984; 
Semple & Chmielewski 1987). A tetraploid was reported from Indian River 
Co., Florida (Semple, et al. 1984), apparently far out of the range of the 
species, and these plants need to be investigated in more detail. Other plants 
of S. petiolaris from Florida appear to be of typical morphology, but most of 
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the specimens at NY are relatively old collections without precise indications 
of locality. 


Species related to Solidago petiolaris 


Solidago petiolaris is closely related to a group of species centered primarily 
in the eastern United States with cylindric capitulescences and glabrous or 
very sparsely strigose achenes. Four among these (5. bicolor L., S. hispida 
Muhlenb., S. puberula Nutt., and S. roanenszs Porter), as well as several others 
from México (see below), are similar to S. petiolaris in their hairy stems. The 
remainder are immediately distinguished from S. petiolaris in their stems that 
are glabrous or nearly so below the heads (S. erecta Pursh, S. glomerata Michx., 
S. plumosa Small, S. speciosa Nutt., and S. squarrosa Muhlenb.). Yet other 
species with consistently hairy achenes (e.g., S. simpler Kunth) and others 
with persistent basal leaves and chiefly with strongly interrupted cylindric 
(axillary) capitulescences are also related, perhaps as closely as those listed 
above. Achene vestiture is variable even in species that have normally glabrous 
achenes, and although capitulescences normally are cylindrical in S. petiolaris 
and its relatives noted here, part of the less common variability in these species 
includes the production of heads in widely interrupted clusters. 


The identity of Solidago buckley 


Solidago buckleyi Torr. & A. Gray, Fl. N. Amer. 2:198. 1842. TYPE: 
UNITED STATES. Alabama: [“interior of Alabama,” as cited in the 
publication], $.B. Buckley s.n. (NY-fragments!). 


The NY sheet includes three leaves, a short length of stem, 
and several heads in a small part of the inflorescence. These 
apparently are fragments of a more complete specimen, which 
was not located in the present study. Nevertheless, the note 
below (next paragraph) indicates that the NY specimen may 
well prove to be the holotype. The date on the packet is 
“1878,” but the specimen probably was collected in 1838 from 
northern or north central Alabama (fide L.J. Dorr, pers. comm.). 

A postcard written in 1879 from T.C. Porter to W.B. Canby 
and attached to a herbarium specimen (Monticello, Georgia, 
Porter s.n., NY) carries a message regarding the identity of 
the plant and the type of Solidago buckleyi. “The solitary frag- 
ment of a specimen (found in the Torrey Herb.) upon which 

. S. Buckleyt [exists], came under his [Dr. Gray’s] eye, and he 
declared it positively identical with my plant.” 
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Fernald (1950) treated Solidago buckley as a species apart from S. petzolarzs 
and ascribed to it a range from West Virginia to southern Illinois and Missouri, 
and south to Alabama. Radford, et al. (1968) included S. buckley: within 
S. petiolarts and recognized no varieties within the latter, but S. buckley: 
has been maintained as a distinct species in other relatively recent floristic 
treatments (e.g., Gleason & Cronquist 1963; Mohlenbrock 1986). In Missouri, 
Steyermark (1963) maintained it as “a species doubtfully distinct from S. 
petiolaris,” although he provided many map points for each taxon. In the 
most perceptive observation offered to this point, Cronquist (1980, p. 124) 
noted that “the name S. buckley: T. & G. has been applied to a heterogenous 
group of plants from the Ozarkian and southern Appalachian regions” and 
that its taxonomic position is uncertain. In these previous studies, the two 
taxa have been separated by the contrasts in the following couplet (for the 
most part drawn as a composite from several sources). 


1. Stems hispid-puberulent with more or less rigid hairs 0.1-0.3(-0.5) mm 
long, distinctly upturned at the apices; leaves thick, firm to coriaceous, 
glutinous and appearing varnished shiny, the larger 0.5-3.0 cm wide, up- 
permost (below inflorescence) 1-6 cm long, the margins entire or occa- 
sionally few toothed, scabrous-ciliolate with short incurving hairs; inner 
phyllaries lance-attenuate; capitulescence elongate, simple and crowded 

a a EAS oe ERS de smite RS = hea wie Scale eS ee iar ee S. petiolaris 


1’ Stems puberulent-pilose with loose hairs 0.3-0.8 mm long, these some- 
times apically upturned like S. petiolaris; leaves thin, membranous, not 
glutinous and appearing unvarnished dull, the larger 2.5-5.0 cm wide, 
uppermost 3-14 cm long, the margins mostly sharply serrate, with long 
divergent cilia; inner phyllaries oblong, obtuse to acute; capitulescence 
loose and interrupted, leafy bracted ................000---- S. buckley: 


Among plants examined in the present study, putative differences in stem 
vestiture, phyllary morphology, and capitulescence shape have not proved to 
be diagnostic or constant, but the two taxa can be distinguished on the basis 
of leaf morphology, as in the following couplet. 


1. Leaves oblanceolate-obovate, often short acuminate at the apex, the mid- 
cauline 8-14 cm long, 18-40 mm wide at the widest point, margins sharply 
sentate on ab least. the mpper 2/5: <4. <,02is-c sce Sermons eee S. buckley 


1’ Leaves narrowly to broadly elliptic, less commonly slightly oblanceolate, 
acute at the apex, 3-8(-10) cm long, 8-25 mm wide at the widest point, 
margins entire to shallowly serrate on the upper 1/2-2/3 ..S. petiolaris 


The characterizations in the second couplet are drawn from plants of Mis- 
souri and Arkansas, where it seems more clear that two distinct entities are 
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present, based on leaf shape (Figure 1). As in Solidago petiolaris, plants iden- 
tifiable as S. buckley2 are separated in geography into an “Appalachian” and 
“Ozarkian” element (Map 1). The relatively few collections identifiable as S. 
buckley: from the southeastern United States, however, are not consistently 
distinguished from S. petiolaris, and intermediates are about as common as 
those identified as the former. A significant example of this can be seen in a 
set of collections (NY) from the area of Auburn (Lee Co.), Alabama. There, 
the leaves of the “S. buckley:-like” plants are more similar in shape to those 
of S. petiolaris in the same area than to S. buckleyz in the Ozarkian region 
(Figure 2). 

In the Ozarkian region, Solidago buckleyi occurs in the northeastern quarter 
of the range of S. petiolaris, and the two taxa appear to be broadly sympatric 
(Map 1). The distribution map provided by Steyermark (1963) gives additional 
records for S. buckleyz in Missouri, slightly expanding the range shown in the 
present paper. Both taxa are reported to occur sympatrically in southwestern 
Illinois (Mohlenbrock & Voigt 1959). The rare plants identified as S. buckley: 
from Illinois and Indiana are taller than those to the west and mostly have 
purple, less hairy stems, larger leaves, and less glandular phyllaries, features 
suggesting that they may be infused with genes from some other closely related 
species, perhaps S. speciosa. Deam (1940) noted that S$. buckley: occurs in 
West Virginia, but no specimens have been seen from there in the present 
study. 

Plants of Ozarkian Solidago buckley: are more similar in their prominently 
glandular phyllaries to those of S. petiolaris from the Ozarkian region than 
from the Appalachian, and it seems likely that the two geographic segments 
referred to S. buckley: have been independently derived. In order to test this 
hypothesis, field studies and analyses of populational variation will be nec- 
essary. Although the present research does not provide a resolution to the 
difficulty in distinguishing S. buckleyi and S. petiolaris, at least the problem is 
brought into sharper focus. The Ozarkian populations identified as S. buckleyz 
may prove to be unnamed. 


I]. A NEW SPECIES FROM MEXICO RELATED TO SOLIDAGO 
PETIOLARIS 


In an earlier paper (Nesom 1989) I described a new taxon from the moun- 
tains of northeastern México, Solidago wrightw A. Gray var. orientalis Nesom. 
Solidago wrightii is a species of the southwestern United States (Arizona, New 
Mexico, and Texas) and the western Sierra Madre of México (Chihuahua and 
Durango), and var. orientalis was considered to be the sole representative of 
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Figure 1. Variation in leaf shape in Solidago petiolaris and S. buckleyr. A. S. 
buckley: in Missouri and Arkansas. B. S. petiolaris in Missouri and Arkansas. 
C. S. petiolaris in Texas. 
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Figure 2. Variation in leaf shape in Solidago petiolaris and S. buckleyx. A. 
Three leaves from the type of S. buckleyi, collected in Alabama (NY). B. S. 
petiolaris in North Carolina, South Carolina, Georgia, and Alabama. 
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the species east of its primary range. While var. orientalis remains a real en- 
tity, evidence from additional collections and insights from further perspective 
support its recognition at the rank of species. 


Solidago orientalis (Nesom) Nesom, comb. et stat. nov. BASIONYM: Sol- 
wdago wrightw A. Gray var. orientalis Nesom, Phytologia 67:147. 1989. 
TYPE: MEXICO. Coahuila: Mpio. Arteaga, Sierra La Marta, pine and 
spruce woods, 3100 m, 6 Sep 1981, Hinton, et al. 18333 (HOLOTYPE: 
TEX!; Isotypes: MEXU!, NY!). 


Additional collections examined: MEXICO. Coahuila: Mpio. Arteaga, 
Sierra La Marta, [probable topotype], E end of range, N slope, in fire-disturbed 
Pinus-Pseudotsuga forest, edge of logging road, ca. 3100 m, 24 Aug 1989, 
McDonald & Mayfield 2560 (MEXU, NY, TEX). Nuevo Leon: Mpio. Galeana, 
Cerro Potosi, 1600 m, 22 Sep 1959, Fuentes C. s.n. (TEX); Mpio. Galeana, 
above E] Carrizo, oak woods, 1900 m, 16 Oct 1983, Hinton, et al. 18613(TEX); 
Cerro El Gallo, 2000 m, oak and madrono woods, 23 Oct 1988, Hznton, et al. 
19257 (TEX). 

Solidago orientalis was initially hypothesized to be conspecific with S. 
wrighti because of its large, stipitate glands, strigose achenes, and tendency 
to produce heads in corymbs. Further collections of this taxon, however, con- 
sistently show the heads to be cylindrically arranged (with a tendency toward 
apical broadening). The development of such glandularity, otherwise unknown 
among their relatives, still appears to be a specialization supporting the treat- 
ment of S. wrightw and S. orientalis as sister taxa. On the other hand, to re- 
gard them as conspecific renders the morphological and geographic distinction 
tenuous between S. wrightiz and S. petiolaris, which are allopatric and sep- 
arated by consistent differences in vestiture and shape of the capitulescence. 
The eastern geographic range and cylindric capitulescences of S. orientalis are 
more similar to S. petiolaris, and if the latter and S. wrightu are treated as 
separate species, S. orventalis is also best regarded at the same rank. Solidago 
orrentalis is allopatric with S. petzolaris. 

That Solidago wrightw and S. petiolaris are themselves very similar is em- 
phasized by observations that plants of S. petiolaris rarely produce an api- 
cally broadened capitulescence, approaching a corymboid shape (first noted 
by Johnston 1970), and that plants of S. wrighti from trans-Pecos Texas may 
produce nearly glabrous achenes. Further, both species, as well as 5. orientalis, 
have glands at least on the phyllaries, stems with upturned hairs (when eglan- 
dular hairs are present), relatively large heads with prominent ray flowers, and 
uninerved cauline leaves more or less epetiolate and mostly even sized along 
on the stem. Although S. wrighti is unusual in the corymboid arrangement of 
heads, it is clearly more closely related to S. orientalis and S. petiolaris than 
to any species of the western United States. 
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Solidago hintoniorum Nesom, which is partially sympatric with S. orien- 
talis and very similar to it in habit, is also closely related to S. petiolaris but 
distinctive in its complete lack of glands and its sparse, loosely villous vesti- 
ture. The following key updates one presented in an earlier discussion of S. 
petiolaris and Mexican relatives (Nesom 1989). 


KEY TO THE MEXICAN SPECIES OF THE SOLIDAGO PETIOLARIS 
GROUP 


1. Capitulescence a terminal corymb usually as wide as long or an open 
paniculate cluster of similar corymbs; leaves mostly entire; achenes con- 
Sistently StrigOSe .i:c ce ae voi oe vine om oc «0 Sele ee S. wrightia 


1’ Capitulescence cylindric; leaves prominently toothed to subentire or entire; 
achenes sparsely strigose or glabrous |....:.---..-2e oe (2) 


2. Plants completely eglandular; stems sparsely villous with loose, 
spreading hairs 0.5-1.0 mm long; phyllaries (1-)3(-5) veined; leaves 
toothed; achenés, strigose: «2-14. 4.22.50 40 see S. hintoniorum 


2’ At least the phyllaries viscid with stipitate to minutely granular 
glands, the upper stems and leaves glandular or densely puberu- 
lent with upcurved hairs mostly less than 0.1 mm long; phyllaries 
1(-3) veined; leaves toothed to entire; achenes strigose or glabrous 


tie ot. Lada eens. aa re (3) 


3. Upper stems densely stipitate glandular, sometimes with a mixture of 
dense glands and sparse, erect, nonglandular hairs, the upper leaves 
and phyllaries usually minutely glandular as well; leaves prominently 
toothed; achenes usually sparsely strigose, sometimes glabrous ........ 
ee ee er ME ie NE ee S. orientalis 


3’ Upper stems densely short puberulent and eglandular, less commonly 
minutely glandular immediately beneath the heads, the leaves eglan- 
dular but the phyllaries minutely granular or stipitate glandular; leaves 
entire to toothed; achenes glabrous or less commonly sparsely strigose 
@ dske eraiataratereiaye aia to erepecs wl aieve les arcane ee eee ea S. petiolaris 


Nesom: Taxonomy of Solidigo petiolaris 457 
ACKNOWLEDGMENTS 


I thank Dr. B.L. Turner for his review and comments, Dr. David Boufford 
for making observations on several type specimens at GH, Dr. Larry Dorr for 
comments regarding S.B. Buckley and his collections, and Dr. David Whet- 
stone for information on Solidago petiolaris in Alabama. This study is based 
on examination of collections from LL,TEX and a loan obtained from NY, in 
all comprising more than 370 specimens. 


LITERATURE CITED 


Beaudry, J.R. 1963. Studies on Solidago L. VI. Additional chromosome 
numbers of taxa of the genus Solidago. Canad. J. Genet. Cytol. 5:150- 
174. 


. 1969. Etudes sur les Solidago L. IX. Une liste de nombres chro- 
mosomiques des taxons du genre Solidago et de certains genres voisins. 


Nat. Canad. 96:103-122. 


. 1970. Etudes sur les Solidago L. XI. Caryotypes additionnels de 
taxon du genre Solidago L. Nat. Canad. 97:431-445. 


Correll, D.S. & M.C. Johnston. 1970. Manual of the Vascular Plants of 


Tezas. Texas Research Foundation, Renner, Texas. 


Cronquist, A. 1980. Asteraceae in Vascular Flora of the Southeastern United 
States, Vol. I. Univ. North Carolina Press, Chapel Hill. 


Deam, C.C. 1940. Flora of Indiana. Dept. of Conservation, Division of 
Forestry. Indianapolis, Indiana. 


Fernald, M.L. 1950. Gray’s Manual of Botany (ed. 8). American Book 
Company, New York. 


Gandhi, K.N. & R.D. Thomas. 1989. Asteraceae of Louisiana. Sida, Bot. 
Misc. 4:1-202. 


Gleason, H.A. & A. Cronquist. 1963. Manual of Vascular Plants of North- 
eastern United States and Adjacent Canada. Van Nostrand Co., Prince- 
ton, New Jersey. 


Great Plains Flora Association. 1977. Atlas of the Flora of the Great Plains 
Iowa State Univ. Press, Ames. 


458 PHY DT OLO GIA volume 69(6):445-456 December 1990 


1986. Flora of the Great Plains. University of Kansas Press, 


Lawrence. 


Hatch, S.L., K.N. Gandhi, & L.E. Brown. 1990. Checklist of the Vascular 
Plants of Tezas. Texas A & M Agric. Expmt. Sta., College Station. 


Johnston, M.C. 1970. Solidago. Pp. 1585-1593, in Correll, D.S. & M.C. 
Johnston. Manual of the Vascular Plants of Teras. Texas Research 
Foundation, Renner, Texas. 


Mohlenbrock, R.H. 1986. Guide to the Vascular Flora of Illinois. Southern 
Illinois Univ. Press, Carbondale. 


—______ & J.W. Voigt. 1959. A Flora of Southern Ilhnois. Southern Illinois 
Univ. Press, Carbondale. 


Nesom, G.L. 1989. New species of Mexican Solidago (Compositae: Astereae). 
Phytologia 67:142-147. 


Radford, A.E., H.E. Ahles, & C.R. Bell. 1968. Manual of the Vascular Flora 
of the Carolinas. Univ. North Carolina Press, Chapel Hill. 


Semple, J.C. & J.G. Chmielewski. 1987. Chromosome number determina- 
tions in fam. Compositae, tribe Astereae. II. Additional counts. Rhodora 


89:319-325. 
Semple, J.C., G.S. Ringius, C. Leeder, & G. Morton. 1984. Chromosome 


numbers of goldenrods, Euthamia and Solidago (Compositae: Aster- 
eae). II. Additional counts with comments on cytogeography. Brittonia 


36:280-292. 
Steyermark, J.A. 1963. Flora of Missouri. Iowa State Univ. Press, Ames. 


Taylor, C.S. & R.J. Taylor. 1984. Solidago in (Asteraceae in Oklahoma and 
Tezas. Sida 10:223-251. 


Phytologia (December 1990) 69(6):459-463. 


BIDENS COLIMANA (ASTERACEAE), A NEW WHITE RAYED PERENNIAL 
FROM JALISCO MEXICO 


Thomas E. Melchert 
Department of Botany, University of Iowa, lowa City, lowa 52242 U.S.A. 


ABSTRACT 


Two morphologically distinct, geographically isolated populations 
of Bidens, one from Volcan Colima and one from Volcan Tequila, are 
recognized as Bidens colimana spec. nov. The species is related to 
B. aequisquama (Fern.) Sherff but differs in having sprawling, subterete 
lower stems and 3-5 partite leaves or bipinnatisect leaves with narrower 
segments. 


KEY WORDS: Asteraceae, Coreopsideae, Bidens, México, sys- 
tematics 


Examination of herbarium specimens from MICH revealed two white rayed, 
perennial Bidens specimens from Jalisco (one from Volcan Colima, 2740 m, 
Denton 2065, and one from the upper slopes of Volcan Tequila, 2400-2800 
m, McVaugh 23910, that do not conform to previously described species of 
Bidens. Unlike other white (to rose) rayed, perennial species found in south- 
western México, e.g., B. aequisquama (Fern.) Sherff, B. molhfolia Sherff, B. 
pringler E. Greene (all of which have erect, sharply tetragonal, “mint like” 
stems that terminate in multiheaded, branched inflorescences), the two plants 
concerned have sprawling, subterete to multiangled stems; showy, eight rayed 
heads that are borne singly atop elongate peduncles (their large white rays 
with ca. twelve purple-brown veins each); and strongly ciliate outer involu- 
cral bracts with contrasting glabrous, somewhat rosaceous, inner involucral 
bracts. The two specimens differ markedly however, in leaf form. The Volcan 
Colima plant having rather small, once pinnate leaves with 3-5 lance linear 
segments (Figure 1), and the Cerro Tequila plant having deeply bipinnatisect 
leaves (Figure 2). While it is tempting to treat the two specimens as be- 
longing to separate species, the fact that many Mexican species of Bidens are 
notoriously heterophyllous, cautions against over emphasizing the seemingly 
dramatic differences in their leaf morphology (B. triphnervia H.B.K. for exam- 
ple, commonly has simple, 3-5 partite, and deeply 2-3 pinnatisect leaf forms, 
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even within the same population, as does B. odorata Cav. {Ballard 1986]). Ac- 
cordingly, both specimens are treated here as belonging to B. columana, with 
the recognition that future studies may show them to belong to different taxa. 

The Volcan Colima specimen was chosen as the holotype because it has 
several fully expanded flowering heads and the most distinctive leaves of the 
two (in comparison to other species of Bidens in the area). The description that 
follows was derived solely from the holotype, the distinguishing features of the 
Cerro Tequila plant being noted separately in the discussion. It is important to 
note that both specimens were collected at early anthesis, z.e., neither having 
mature or nearly mature achenes, a feature which is often critically important 
in distinguishing among species of Bidens (both specimens however, do have 
stout, retrorsely barbed, yellow awns on their disc floret ovaries). 


Bidens colimana T. Melchert, spec. nov. TYPE: MEXICO. Jalisco: Pass 
between Nevado de Colima and Volcan de Colima, 23.8 mi NW of in- 
tersection of road to Nevado and road between Atenquique and Tonila, 
mostly ash and lava rocks, some pines and firs, 2740 m, locally abundant, 


12 Aug 1972, Melinda F. Denton 2065 (HOLOTYPE: MICH!). 


Bidenti aequisquamae (Fern.) Sherff similis sed caulibus decum- 
bentibus subteretibus infra medium vel infirme tetragonis supra 
medium, foliis 3-5 partitis segmentis anguste lanceolatis, et capit- 
ulis solitariis in pedunculis elongatis differt. 


Sprawling or somewhat ascending, multistemmed, herbaceous perennial. 
Stems multiribbed and relatively slender; lower internodes terete or nearly so, 
densely short puberulent; upper internodes multiangled to subquadrangular, 
the pubescence reduced. Leaves evenly spaced in the lower one half of the 
plant, deeply once pinnatifid, mostly with 3 or 5, narrowly lance-linear divi- 
sions, 2.3-3.8 cm long, glabrous and seemingly rather stiff; terminal segment 
of tripartite leaves 2-3 cm long, 2.0-2.7 mm wide, entire; basal pair of leaf seg- 
ments much shorter, narrowly oblanceolate, 7-14 mm long, 2.0-3.0 mm wide, 
entire or with a single, toothlike lobe on the leading edge. Heads single atop 
elongate peduncles, 8 rayed, mostly 3.5-4.0 cm across the expanded ligules. Pe- 
duncles mostly (9-)12-15 cm long, (including the often 1 or 2 bractlike leaves) 
the uppermost portion of the peduncle and the base of involucre subtomen- 
tose. Involucres strongly dimorphic, the 8-10 outer bracts linear, ca. 5 mm 
long, strongly long ciliate, but otherwise glabrous, the apices acute, somewhat 
indurate; inner involucral bracts slightly longer, the central portion with dark 
stripes, mostly somewhat rosaceous, the margins gray scarious and essentially 
glabrous, these grading into the chaff. Ligules 15-17 mm long, 6-7 mm wide, 
white with (9)12 purple-brown veins, linear-obovate with truncated, shallowly 
3 notched apices. Disc mostly 8-9 mm high, to 15 mm across (when pressed); 
disc florets rather numerous, their corollas yellow; anthers black throughout; 
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Figure 1. Holotype of Bidens colimana; Nevado de Colima, Jalisco. 
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Figure 2. Bidens colimana with bipinnatisect leaves from Nevado de Tequila, 
Jalisco. 
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style branches yellow, exserted. Achenes unknown, but apparently 2 awned 
(z.e., 2 yellow awns protruding among the outer disc florets at early anthesis, 
these ca. 4 mm long, retrorsely barbed). 

ADDITIONAL SPECIMEN EXAMINED: MEXICO. Jalisco: Upper slopes 
of Cerro Tequila, occasional on steep mountain sides in mature oak forest with 
many epiphytes, 2400-2800 m, 14 Sep 1967, R. McVaugh 28910 (MICH!). 

The Cerro Tequila plant listed above differs from the type as follows: stems 
totally sprawling, radiating from a seemingly vertical rhizome (root system 
not present on the Volcan Colima plant); leaves deeply bipinnatisect, most 
3-5 cm long, 2-4 cm wide, the segments with scattered pubescence below, 
particularly on the midrib, terminal segments of midcauline leaves narrowly 
lanceolate, mostly 3-4 mm wide; outer involucral bracts 10-14, mostly 5-7 mm 
long, somewhat exceeding the inner involucre in the bud stage, outer surface 
with short hairs on the dark midnerve; inner involucral bracts rosaceous, their 
tips yellow-pubescent; pappus awns of outer disc florets 3.0-3.8 mm long at 
anthesis. 

This specimen superficially resembles the very common weed, Bidens odor- 
ata (white rays and bipinnatisect leaves), but the latter is annual and has 
sharply tetragonal stems. 
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CLASSIFICATION OF THE HAPLOMITRIALES AND METZGERIALES 
INTO THE SUBCLASS METZGERIIDAE, SUBCLASS NOV. 
(HEPATOPHYTA, JUNGERMANNIOPSIDA) 


Sharon E. Bartholomew- Began 


Department of Plant Biology, Southern Illinois University, Carbondale, 
Illinois 62901 U.S.A. 
Present address: Biology Department, Georgia Southwestern College, 
Americus, Georgia 31709 U.S.A. 


ABSTRACT 


Information gained from a detailed comparative morphometric in- 
vestigation of the liverwort Haplomitrium Nees, has led to a re-evaluation 
of its phylogenetic alliances and the creation of a new subclass, the Met- 
zgeriidae, to contain the orders Haplomitriales and Metzgeriales. This 
subclass, as circumscribed by Bartholomew-Began (1990), is herein val- 
idated. 


KEY WORDS: Haplomitrium, Metzgeriidae, Hepatophyta 


DISCUSSION 


The placement of Haplomitrium Nees above the ordinal rank has varied 
with the changing phylogenetic concepts regarding the origin of bryophyte 
groups. However, the classification of Haplomitrium has consistently reflected 
the belief that it is an ancient, isolated taxon with only remote affinities to 
other groups. Stotler & Crandall-Stotler (1977), who viewed the bryophytes 
as a polyphyletic group, placed Haplomitrium, with Takakia Hatt. & Inoue, in 
the class Haplomitriopsida of the division Hepatophyta, coordinate with the 
Jungermanniopsida (comprising the Metzgeriales and Jungermanniales), and 
the Marchantiopsida. In contrast, Schuster (1984), considered the hepatics 
as a class of the division Bryophyta. He rejected the organization presented 
by Stotler & Crandall-Stotler (1977) in favor of a system in which the hepatic 
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orders Haplomitriales (= Calobryales), Metzgeriales, and Jungermanniales are 
all grouped within the subclass Jungermanniidae, class Hepaticopsida (= Hep- 
aticae. 

Information gained from a recent comparative morphogenetic re-evaluation 
of Haplomitrium (Bartholomew-Began 1990) has demonstrated that although 
Haplomitrium possesses certain unique traits, it shares many others with the 
Metzgeriales and is, indeed, very closely related to this order, yet distant from 
the Jungermanniales. A classification scheme which best represents the re- 
lationships of Haplomitrium among the hepatics and reflects a polyphyletic 
concept of the bryophytes, is attained by revising the classification scheme 
of Stotler & Crandall-Stotler (1977) by discarding the class Haplomitriopsida 
and transferring Haplomitrium to the Jungermanniopsida, with the Haplomi- 
triales (excluding Takakia) and the Metzgeriales grouped together into a newly 
created subclass, the Metzgeriidae, with only the Jungermanniales retained in 
the Jungermanniidae. The placement of the Haplomitriales and the Metzgeri- 
ales in the same subclass of the Jungermanniopsida emphasizes the close rela- 
tionship between these taxa, while simultaneously divorcing Haplomitrium is 
classified as follows: division Hepatophyta, class Jungermanniopsida, subclass 
Metzgeriidae, order Haplomitriales, (excluding Takakia), family Haplomitri- 
aceae. 


Metzgeriidae Bartholomew-Began, subclass nov. 


Plantae thalloides vel foliatae; folia alaeque thallorum e uno 
initio, sine trigonis; rami plerumque exogeni; positiones gametan- 
giorum variabiles; sporophyta plerumque non acrogena; perianthia 
absentes; elateres longi, attenuati. 


Plants thalloid or leafy, leaf or thallus wing development from a single 
wedge shaped cell of a three celled apical derivative, trigones absent, conduct- 
ing strand of pitted hydroids sometimes present; branches furcate or monopo- 
dial, usually of exogenous origin with a dormant, multicellular primordial 
stage preceding elongation; gametangia variable in position, rarely acrogy- 
nous; sporophyte never enclosed by a leaf derived perianth; spores (15-)19-40 
pm, with the spore wall development often involving preprophase, callosic, 
exine precursors; elaters long, slender, attenuate. 
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A NEW COMBINATION IN EUPATORIUM SECTION 
VERTICILLATA (ASTERACEAE) 


Eric E. Lamont 
New York Botanical Garden, Bronx, New York 10458 U.S.A. 


ABSTRACT 


Eupatorium purpureum L. var. holzingeri comb. nov. is pre- 
sented. Distribution, pertinent synonymy, and a key to the varieties of 


E. purpureum are included. 


KEY WORDS: Eupatorium, Eupatorieae, Asteraceae, Joe Pye 
weed, systematics, North America 


As a result of a comprehensive systematic study of HLupatorizum section 
Verticillata (Lamont, unpubl.), a new nomenclatural change is found necessary. 
The new combination is herewith published to validate the name for edition 
2 of Manual of Vascular Plants of Northeastern United States and Adjacent 
Canada (Gleason & Cronquist, in press). The taxonomic monograph of the 
section will be completed soon. 

Eupatorium purpureum L. is widespread throughout eastern U.S.A. Al- 
though the species is morphologically variable and hybridizes with other species 
in the section, two distinct varieties can be differentiated. The two taxa are 
morphologically distinct but only weakly differentiated geographically. The 
two varieties may be keyed as follows: 


1. Abaxial leaf surface densely and persistently puberulent to villose through- 
out; S Minnesota, Iowa, and NE Kansas to S Wisconsin, N Illinois, and 
DEMMISSOUTY. Js. osoe csc Re ee ek sc cess sin Renee var. holzingerz 


1’ Abaxial leaf surface glabrous or nearly so, sometimes sparsely pubescent 
along the major veins; S New Hampshire to N Florida, west to SE Min- 
nesota, lowa, and E Oklahoma <2. .0. 10. Jusdoceeas seme var. purpureum 
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Eupatorium purpureum L. var. holzingeri (Rydberg) E. Lamont, comb. 
nov. BASIONYM: Eupatorium holzingerz Rydberg, Brittonia 1:97. 1931. 
TYPE: UNITED STATES. Minnesota: Winona Co., without specific 
locality, Aug 1906, Holzinger s.n. (HOLOTYPE: NY’). 


Eupatorium purpureum L. var. purpureum, Sp. Pl. 838. 1753. Cunigunda 
purpurea (L.) Lunnell, Amer. Mid]. Naturalist 5:35. 1917. Eupatoriadel- 
phus purpureus (L.) King & Robinson, Phytologia 19:432. 1970. TYPE: 
Without locality, date or collector (see Savage 1945, page 143) (HOLO- 
TYPE: LINN [microfiche at NY!, photo at GH!}). 

Eupatorium trifoliatum L., Sp. Pl. 837. 1753. 

Eupatorium americanum Hill, Brit. Herb. 453. 1756. 
Eupatorium verticillatum Lam., Encycl. 2:405. 1786. 
Eupatorium fusco-rubrum Walt., Fl. Carol. 199. 1788. 
Eupatorium falcatum Michx., Fl. Bor.-Amer. 2:99. 1803. 
Eupatorium amoenum Pursh, Fl. Amer. Sept. 2:514. 1814. 


Eupatorium harnedii Steele er Harned, Wildflowers Alleghanies 501. 
1931. 
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A NEW COMBINATION IN CHASMANTHIUM 
(CENTOTHECEAE: POACEAE) FROM MEXICO 


J.K. Wipff & Stanley D. Jones 


S.M. Tracy Herbarium, Department of Rangeland Ecology and Management, 
Texas A&M University, College Station, Texas 77843 U.S.A. 


ABSTRACT 


A new combination is provided for a Mexican species of Poaceae; 
Chasmanthium curvifolium comb. nov. ( = Gouldochloa curvifolia) 
in the tribe Centotheceae. 


KEY WORDS: Chasmanthium, C. curvifolium, Gouldochloa, Cen- 


totheceae, Poaceae, México, new combination 


Valdés, et al. (1986) described a new genus and species, Gouldochloa curv- 
ifolia Valdés, Morden, & Hatch, from México. They stated that this species 
was identified by W.D. Clayton (K) as a new species of Chasmanthium. Af- 
ter examination of the type specimen of G. curvifolia and specimens of the 
different species of Chasmanthium, we concur with Clayton that this species 
is a Chasmanthium. Gross spikelet morphology of Gouldochloa is most sim- 
ilar to that of immature C. nitidum (Baldwin) Yates, a species found in the 
southeastern United States. 

Clayton (pers. comm.) informed us that he had not made the combination 
in Chasmanthium and that we were welcome to do so. Thus, the following 
new combination is necessary. 


Chasmanthium curvifolium (Valdés, Morden, & Hatch) Wipff & S.D. 
Jones, comb. nov. BASIONYM: Gouldochloa curvifolia Valdés, Morden, 
& Hatch, Syst. Bot. 11(1):112-114. 1986. TYPE: MEXICO. Tamauli- 
pas: 16 km al SE de Bustamante hacia La Presita y Tula, por camino de 
terraceria, 9 km antes del entronque a carretera a Tula, suelo calcareo, 
creciendo sobre laderas, lat. 23° 21’ N, long. 99° 40’ W, alt. ca. 1700 m, 
26 May 1982, Valdés R. & Carranza VR-1486 (HOLOTYPE: TAES!; 
Isotypes: ENCB, MEXU, MICH, MO, NY, TEX, UC, US, and XAL). 
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CRATAEGUS DESERTORUM (ROSACEAE) REDISCOVERED 
Toney Keeney 
Herbarium, Southwest Texas Junior College, Uvalde, Texas 78801 U.S.A. 
and 
Marshall Enquist 
9707 Saugus Lane, Austin, Texas 78746 U.S.A. 


ABSTRACT 


Crataegus desertorum Sargent, previously known only from historic 
collections, has recently been rediscovered in Bandera and Uvalde coun- 
ties in Texas. Its habitat is described and it is reduced in rank to 
Crataegus viridis L. var. desertorum comb. nov. 


KEY WORDS: Crataegus, Rosaceae, United States, Texas, new 


combination 


INTRODUCTION 


In 1917 and 1918, E.J. Palmer collected a spiny hawthorn of the series 
Virides in the city of Uvalde, Texas. A few years later, C.S. Sargent described 
it as a new species, Crataegus desertorum Sargent (Sargent 1922). In May 
of 1919, Palmer revisited the type locality and collected additional specimens, 
but we do not know if these have been mounted and distributed. To our knowl- 
edge, the taxon was not again seen or collected after 1919 except for the very 
recent collections discussed below. In later years, the species was apparently 
reduced in taxonomic rank to that of a form, as Vines (1960) referred to it as 
“C. glabriuscula {. desertorum Sargent.” In view of new evidence presented 
here, the authors feel it is appropriate to revise the taxonomic status of C. 
desertorum. 
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DISCUSSION 


In December 1988, Betty Anderson, John Gee, and Margaret Deely dis- 
covered some unusual trees growing on Cliff and Betty Anderson’s property in 
Bandera County, Texas. Mr. Gee, a very capable ornithologist and botanist, 
recognized them as Crataegus. Knowing of our interest in this genus, Mr. 
Gee arranged for the authors to visit the Anderson property in June 1989. 
One of us (Enquist) was able to visit the property and found three species of 
hawthorn, the most common by far being the “lost” species Crataegus deser- 
torum. Shortly thereafter, on 4 July 1989, one of us (Keeney, with wife Carrie 
Keeney) relocated the original type locality of C. desertorum in the city of 
Uvalde. 

The populations in both counties are in bottomlands near significant wa- 
tercourses with a probable high water table. This is not a “desert” habitat, 
as implied by Sargent in his original description. It is instead the type of 
habitat in which one might expect to find a hawthorn of series Virides. Some 
associated woody species are Carya illinoinensis (Wang) K. Koch, Quercus 
fusiformis Small, Q. stellata Wang, Celtis laevigata Willd., Diospyros terana 
Scheele, Aloysia gratissima (Gill. & Hook.) Troncoso, Juniperus ashez Buchh.., 
Ilex decidua Walt., Bumelia lanuginosa (Michx.) Pers., and Rhus lanceolata 
(Gray) Britt. 

In his original description of Crataegus desertorum, Sargent made the fol- 
lowing remarks. “In its unusually zigzag branches, numerous long slender 
spines and minute fruit this is perhaps the most distinct species of the Virides 
Group. The fact that it inhabits a region of rare rainfall where the soil in which 
it grows is only thoroughly wet two or three times in the year would be re- 
markable for any species of Crataegus; it is the more remarkable for a species 
of this Group, for the Virides, growing usually in low ground, are moisture 
loving plants. It is unfortunate that Mr. Palmer has been able to find only a 
single plant.” (Sargent 1922, p. 188). 

Sargent did not hesitate to describe a species from only a single plant, a 
practice that has not endeared him to subsequent workers. Many of Sargent’s 
species are now thought to have been hybrids or localized variants of more 
common species, and have been downgraded in status to the level of varieties 
or forms. Others have simply been synonymized. Sargent’s description of 
Crataegus desertorum was apparently based on an individual with smaller 
leaves and fruit than is typical of the range of variation seen in the two presently 
known populations. For example, Sargent described the taxon as a shrub three 
meters tall. Several individuals in Bandera County are small trees 6-8 meters 
tall. Sargent also described the fruit as 4-5 mm in diameter. We find the fruit 
averages 8-10 mm in diameter, much like other members of series Virides. One 
individual in the Bandera County population bears fruit averaging 6-7 mm in 
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diameter. This same individual also bears leaves within the size range given 
by Sargent. 

Like many of Sargent’s Crataegus species, C. desertorum has been reduced 
in rank by subsequent workers. In this case, however, we feel it has been placed 
within the wrong species. In his remarks on the Crataegus problem, Vines 
(1960, p. 329) stated that he sought the advice of E.J. Palmer, who “graciously 
provided the author with a list of those southwestern species which he considers 
to be valid and also has contributed a key to both the series and species.” Vines 
used these lists as a “basis of approach” supplementing his own investigations 
and conclusions after five years of study. It is in this publication that we find C. 
desertorum referred to as “C. glabriuscula f. desertorum Sargent.” Although 
it is possible Sargent himself may have reduced C. desertorum to the rank 
of a form, the present authors have not been able to find any publication in 
which Sargent did so. If it were Vines’ intention to himself adjust the rank 
of the taxon, it cannot be considered legitimate, because he did not cite the 
basionym or place of publication. 

Crataegus glabriuscula (Sargent 1901) was described from the area of Dal- 
las, Dallas County, Texas. How was C. desertorum, from southwest Texas, 
connected to C. glabriuscula, 320 miles away in northeast Texas? All the 
sheets associated with Sargent’s original description are cited as being from 
Uvalde County, Texas. However, one of these sheets (Palmer 13699) is actu- 
ally from Baird in Callahan County, which is about 160 miles west and slightly 
south of Dallas County. Close inspection of this sheet reveals that it is misiden- 
tified. It is a local variant of C. crus-galli L., which is in series Crus-galli. This 
was confirmed by collections made in Callahan County of a very similar plant 
(29 April 1990, Enquist 1739 (GH, MO, SMU, UVST, TAES, TEX]) which 
had ten pink anthers, not the twenty pale yellow anthers of C. desertorum. 

There are numerous sheets in the collection of the Gray Herbarium which 
are identified as Crataegus glabriuscula. Some approach the Uvalde area as 
closely as San Saba County. They apparently were the basis of the link between 
C. desertorum and C. glabriuscula. We believe these specimens are part of a 
continuum of variation and see no reason to consider them anything more than 
variants of another species, the widespread and highly polymorphic C. virzdis 
L. Study of the type material of C. glabriuscula indicates that it is not distinct 
from C. viridis (Enquist, in prep.). 

The only truly distinctive character of Crataegus desertorum, as a member 
of series Virides, is its possession of numerous long and slender spines. Its 
zigzag branching is common to most hawthorns having a spine at every stem 
node. Although members of series Virides normally have few spines or none, 
there are scattered individuals found in Texas that are spiny. One such plant 
(U.S.A. Texas: Caldwell County, near Lockhart State Park, 19 July 1989, 
Enquist 1455 (GH, MO, SMU, UVST, TAES, TEX]) is very similar to C. 


desertorum but apparently is moderately introgressed with the surrounding 
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population of another morphotype of C. viridis. Several other examples of G. 
viridis with slender spines have been seen in DeWitt, Burleson, and Dallas 
counties but are not detailed here. We only wish to make the point that such 
spines, though not common, sometimes occur in C. viridis. However, none of 
these examples produce the quantity of spines seen in C. desertorum. 

As is the case with so many other hawthorns, the most appropriate taxo- 
nomic rank of Crataegus desertorum is arguable. The plants of C. desertorum 
from Uvalde and Bandera counties are apparently disjunct from the remainder 
of C. viridis and morphologically distinct from it in their consistent production 
of numerous spines. However, because spines are encountered in C. viridis, and 
because we can find no other consistent morphological character to separate 
the two taxa, we feel that C. desertorum is best considered a localized variant 
of C. viridis as formally designated below. 


Crataegus viridis L. var. desertorum (Sarg.) Keeney & Enquist, stat. et 
comb. nov. (Figure 1). BASIONYM: Crataegus desertorum Sarg., J. 
Arnold Arb. 3:187-188. 1922. HOLOTYPE: U.S.A. Texas: Uvalde 
County, Uvalde, 17 June 1917, E.J. Palmer 12279 (GH!; Isotype: GH!). 


The holotype bears the word “Type” written in script (presumably 
by Sargent), but the sheet is numbered 12279 rather than 12379 as cited 
in the original protologue, and as noted in the annotation by David 
Boufford. The duplicate bears no annotation by Sargent. 


Additional specimens examined: U.S.A. Texas: Bandera County, Ander- 
son property, headwaters of West Sabinal River, 17 June 1989, Enquist, Ander- 
son, & Gee 1357, 1329, 1345(GH, MO, SMU, UVST, TAES, TEX); Bandera 
County, Anderson property, headwaters of West Sabinal River, 12 April 1990, 
Enquist 1690 (GH, MO, SMU, UVST, TAES, TEX). Uvalde County, Uvalde, 
rocky bed of creek, 22 March 1917, E.J. Palmer 11348 (GH); Uvalde County, 
Uvalde, bed of rocky creek, 12 October 1917, E.J. Palmer 12973 (GH); Uvalde 
County, Uvalde, rocky bed of creek, 6 April 1918, E.J. Palmer 13322 (GH); 
Uvalde County, Uvalde, rocky bed of creek, 5 May 1918, E.J. Palmer 13498 
(GH); Uvalde County, Uvalde, bed of rocky branch, 24 September 1918, E.J. 
Palmer 14496 (GH); Uvalde County, Uvalde, 4 July 1989, Keeney & Keeney 
9027, 9033 (UVST, SMU); Uvalde County, Uvalde, 5 July 1989, Enquist & 
Keeney 1450 (GH, MO, SMU, UVST, TAES, TEX). 
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BOOK REVIEWS 
Michael J. Warnock 


Department of Biological Sciences, Sam Houston State University, 
Huntsville, Texas 77341 U.S.A. 


Hardy Herbaceous Perennials, Volume I, A-K (pp. 1-343); Hardy Herba- 
ceous Perennials, Volume II, L-Z (pp. 345-721); Third Edition (two 
volume set = The Gardener’s Handbook: A series of Useful Books, 
volume 3. Leo Jelitto & Wilhelm Schacht. Timber Press, 9999 S.W. 
Wilshire, Portland, Oregon 97225, U.S.A. 1990, 720 pp., $125.00 hard- 
cover (+ $5.00 shipping). ISBN 0-88192-159-S (volumes not available 
separately). 


The present work is a translation (with revision and additions) from the 
German, of Die Fretland-Schmuckstauden by Leo Jelitto, first published in 
1950 in ten volumes. The second edition was published in two volumes in 
1963 (volume 1) and 1966 (volume 2). In addition to the individuals listed 
as authors of the work, another thirteen contributors are cited as providing 
treatments of various genera in the text. 

These volumes consist of an alphabetical listing (by genus and by species 
within genera) of major herbaceous perennials of horticultural importance. 
Each entry typically includes a brief description of the plant, mention (if the 
plant is naturally occurring and not a horticultural development) of its geo- 
graphic distribution (including places where it is known to be naturalized), 
phenology, and horticultural information. The horticultural information is 
that typical of such a manual, including such items as soil and light prefer- 
ences, zones (from maps at the beginning of volume I) where the plant is hardy, 
and preferred method and time of propagation. 

As the title implies, the information contained in the books is useful pri- 
marily in temperate climatic situations. Most of the information pertains 
directly to North America and (in particular) Europe, but will be helpful as 
well for gardeners in other temperate climatic regions. 

Illustrations (both color, and black and white photographs) are generously 
interspersed throughout the text. The illustrations will be useful in decisions 
as to whether or not a particular species or variety might be suitable for a 
certain site within a garden plan. 
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The books seem to be well constructed. The print quality and reproduction 
of the photographs is good. My personal preference is to not number separate 
volumes sequentially (as done in the case of these two volumes). These volumes 
will be particularly useful to persons designing a garden with a formal plan. 


Plant Hunting for Kew. F. Nigel Hepper (ed.). Her Majesty’s Stationery 
Office, United Kingdom. Available in North America from UNIPUB, 
4611-F Assembly Drive, Lanham, Maryland 20706-4391, U.S.A. 1989, 
xvii, 222 pp., $34.95 paper (+ shipping). ISBN 0-11-250038-2. 


This book provides an overview of collecting expeditions by botanists from 
the Royal Botanic Gardens at Kew. Most of the text was written by indi- 
viduals (twenty two in all) who participated in the expeditions. Therefore, 
considerable firsthand accounts of the expeditions are included. The main 
function of the book appears to be as a means to communicate to the rest of 
the world, some of the experiences of field botanists as they pursue their voca- 
tion in various parts of the world. The book is, to some degree, a justification 
for human society’s support of systematic botanical field collections, and that 
this support is necessary before much of the botanical diversity of the world 
is extirpated. ’ 

Two initial chapters in the book summarize the founding of Kew Gardens 
and brief accounts of collecting expeditions during the period from 1772-1939. 
These chapters are relatively short and are not detailed enough to be of much 
use to practicing taxonomists. However, they are useful in providing a context 
for the expeditions (since World War II-primarily 1960’s-1980’s) described in 
the succeeding pages. These expeditions were generally directed at specific tar- 
gets (either geographic areas or particular groups of plants), and as mentioned 
above, are described by members of the expeditions. With the exception of 
southern Asia, most of the expeditions explored areas of the southern conti- 
nents (Africa, Australia, South America). 

Chapters 3-10 describe expeditions (sometimes more than one to a single 
area) to continental Africa, Madagascar, Indian Ocean Islands, Arabian Penin- 
sula, Cyprus, Afghanistan, Himalaya area, China, New Guinea, Solomon Is- 
lands, and Brazil. Chapters 11-17 describe travels made for specific purposes 
(usually collection of a certain group of plants or other organisms). These 
include expeditions for collection of legumes, horticulturally valuable plants, 
seeds for the seed bank, ferns, and fungi. The final chapter of the book is 
a brief treatise on plant conservation and the value of plant systematics as a 
field of study. 7 

On the whole, this book although probably not very useful to a practic- 
ing plant systematist, would be useful to help nonsystematists understand 
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what plant systematists do and the importance of the work of plant system- 
atics. The text of the book is interesting, and gives anecdotal accounts of 
many events (including some of the dangers) that can occur during field work 
(many humorous, some not so humorous). Many illustrations (both color, and 
black and white) are interspersed with the text. These illustrations include 
photographs of plants, scenic views, and maps, and are useful in conveying 
information difficult to explain in the text. 
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errophylla 383 
panamensis 384 


triplinervia 44 
Coreocarpus 20, 24, 25, 26, 31 


congregatus 25 
cronquistw 24, 25 
hintonw 25 


Coreopsideae 20, 31, 177, 189, 200, 
216, 436, 459 


Coreopsidineae 31, 188, 199, 201, 215, 
219, 226, 436, 444 


Coreopsis 20, 25, 30, 216, 436 


congregatus 25 
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Cornus 69, 70, 127 


Cosmos 20, 21, 31, 189, 190, 191, 192, 
193, 194, 195, 196, 197, 198, 199, 
200, 201, 202,.203: 204, 205, 206, 
207,208, 209.210" Zit 212213) 
214, 215, 436, 437, 439, 440, 441, 
442, 443, 444 


bipinnatus 201, 436 


caudatus 200, 201, 202, 203, 204, 
205, 206, 207, 208, 209, 210, 
DAD ID iS. 24 25, 436 

var. cuadatus 201, 210, 211 
var. ezaristatus 201, 206, 
DLO; Ziska 
diversifolius 189, 190, 191, 192, 
193, 194 
var. dahlioides 189, 
191, 192, 193 
var. deficiens 189, 190 
var. dzversifolius 190, 191, 
192, 193 
var. pumilis 194 

deficiens 189, 190, 194, 195, 196 

sect. Eucosmos 436, 442 

antercedens 189, 197 

landiz 189, 197, 442 

var. achalcoensis 189, 197 
var. landii 197 


190, 


langlassez 21 

sect. Mesenenza 442 

sect. Mesinenia 197 

ocellatus 436, 437, 439, 442, 443 
var. greenmani 443 


pacificus 200, 203, 204, 206, 208, 
209, 212, 214, 215 
var. chiapensis 200, 204, 
206, 208, 209, 212, 214, 
215 
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Cosmos pacificus (cont.) Critonia (cont.) 


var. pacificus 203, 204, 206, 
208, 209, 212, 214, 215 


parviflorus 211, 436, 440, 441 
schaffneri 194 
sessilis 189, 197, 198 

var. sessilis 198 

var. stellatus 189, 197, 198 
stellatus 189, 197, 198 
sulphureus 201, 436, 442 yashamalensis 87, 89, 91 
Critonoipsis 105, 107 


magistri 87 

morifolia 90, 91 
nicaraguensis 91 
quadrangularis 90, 92 
sezangularis 90, 92 
tuztlae 91, 92 
wilburit 87, 88, 90 


Crataegus 410, 471, 472, 473, 474, 


475, 476 calerana 105 
crus-gall: 473 pichinchensis 105 
series Crus-galli 473 sodirot 105 
desertorum 471, 472, 473, 474,  Crossothamnus 420, 421, 422 
475, 476 
glabriuscula 471, 473 pascoanus 420, 421, 422 
{. desertorum 471, 473 weberbaueri 420 
series Virzdes 471, 472 Crotalaria 258, 259, 260, 261, 262, 
viridis 471, 473, 474 263, 264 
var. desertorum 471, 474 azillaris 258, 263 
Critonia 87, 88, 89, 90, 91, 92, 122, lotefolia 258, 259, 260, 261, 262, 
123, 124 263 
bartlettii 90, 91 ae 258, 259, 260, 261, 262, 
belizeana 91 
billbergiana 87, 88, 89, 90, 91 Crypsis 307, 308, 309 
breedlovei 91 virginica 308, 309 
campechensis 90, 91 Culeitinnaie 


conzattz 89 


daleoides 91 


rosmarintfolium 314 


diroi 313 
hebebotrya 91 Aes 
iltisii 91 Cunigunda 468 
lancicaulis 89, 91 purpurea 468 


laurifolia 87, 90, 91 Cupressus 28 
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Cyanthillium 105, 106, 107 


cordifolum 105, 106 
polytrichotoma 105, 106 


Cyclachaena 15 
lobata 15 
Cyclospermum 129, 130 
leptophyllum 129 
Cyperaceae 47, 50, 346, 347 
Dahha 20, 30, 190 
Danthonia 48 
spicata 48 
Decachaeta 123 
Delphinium 398 


menziesu 398 


nudicaule 398 


Deutzia 328, 329, 330, 331, 332, 333, 


334, 335, 336, 337, 338, 339 
bodiniert 334, 336 


coriacea 335 


corymbiflora 332, 333, 334, 336 


subsect. Cymosae 334, 336 
sect. Deutzza 333, 334, 335 
subsect. Deutzia 335 
discolor 334, 337 

series Discolores 335 


fargesi 328, 329, 334, 336 


glomeruliflora 333, 334, 335, 338 


var. forrestiana 338 
var. glomeruliflora 338 


var. zerophyta 338 


Deutzia (cont.) 


hypoglauca 335 
var. hypoglauca 335 


var. shawara 335 
jinyangensis 328, 329, 334, 338 
lecboensis 328, 334, 336 


longifolia 328, 330, 331, 332, 334, 
335, 338 


var. densitomentosa 328, 
330, 338 


var. longifolia 330, 331, 338 
var. sikangensis 332, 338 


sect. Mesodeutzia 333, 335 
multiradiata 334, 336 
series Multiradiatae 336 
nanchuensis 337 

sect. Neodeutzia 333 
ningponensis 333 

nitidula 334, 336 

series Pauciradiata 336 
pilosa 328, 329, 334, 337 


var. longiloba 328, 329, 337 
var. pilosa 329, 337 


purpurascens 329, 330 
rehderiana 334, 337 
rubens 335 
series Rubentes 335 
scabra 332, 333 
f. plena 333 
schnezderiana 333, 335 
setchuensis 334, 336, 337 
var. longidentata 337 


var. setchuensis 336 


subsect. Stenosepalae 334, 335 
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Deutzia (cont.) 


vilmorinae 332, 337 


Dialium 174 


Dichanthelium 301, 304 


linearifoltum 301, 304 


Dichanthium 121 


annulatum 121 


Digitacaha 150, 151, 152, 153, 154, 


155, 156, 157, 158, 159 


chiapensis 151, 152, 153 


erypta 150, 151, 152, 153, 154, 
155 


heterozdea 150 


hintontorum 150, 152, 153, 155, 
156, 157, 159 


jatrophoides 150, 151, 153, 157, 
158 


var. jatrophoides 153, 157, 
158 
var. pentaloba 150, 153, 157, 
158 
napezfolta 151, 152, 153, 155, 158, 
159 


tridactylitis 151, 155, 158, 159 


Diospyros 472 


tezana 472 


Diplostephium 314 


flavidum 314 


Dodonaea 158, 419 


Drimys 35 


Drosera 160, 161, 162, 400, 401, 402 


bulbosa 162 

sect. Coelophylla 400 

sect. Ergalerum 400 

subgen. Ergalerum 162 

sect. Erythrorhiza 160, 162, 400 
glanduligera 402 

hamilton 402 

sect. Lamprolepis 400 
macrophylla 162 
prostratoscaposa 160, 161, 162 
sect. Rorella 400 

sect. Stelogyne 400 

sect. Stolonifera 400 


Droseraceae 160 
Dyscritothamnus 5 
Echinochloa 301, 305 


crusgalli 305 
var. frumentacea 305 
frumentacea 301, 305 


Eleocharis 49 
albida 49 
Elymus 305 


alaskanus 305 
ssp. latiglumis 305 





trachycaulus 305 
ssp. latiglumis 305 


Erianthus 347 


strictus 347 
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Erigeron 163, 164, 165, 166, 167, 227, 


998, 229, 230, 231, 232, 233, 234, 
235, 237, 238, 239, 240, 241, 242, 
943, 244, 245, 246, 247, 248, 249, 
250, 251, 252, 253, 254, 255, 256, 
257, 278, 279, 280, 281, 285, 286, 
351, 352, 353, 382, 383, 384, 385, 
386, 416, 417, 418, 419 


affine 385 


anchana 227, 228, 229, 230, 231, 
2325233234 


aphanactis 251 
arenarius 164, 167 


arisiolius 237, 239, 243, 244, 245, 
250, 251 


sect. Asterordea 250, 251 


bellidiastrum 163, 164, 165, 166, 
167 


var. arenarius 163, 164, 165, 
166 


var. bellidiastrum 163, 164, 
165, 166, 167 


var. robustus 163, 164, 165, 
166, 167 


byez 278, 279, 280, 281 
caespitosus 251 
calcicola 383 

sect. Cincinnactis 416 
clokey2 251 

Coenotus 383 

sect. Coenotus 416 
concinnus 251, 252 


coronarius 237, 238, 240, 241, 
242, 243, 245, 246, 247, 248, 
249, 250, 251 


var. coronarius 238, 240, 
241, 242, 245 


Erigeron coronarius (cont.) 


var. durangensis 238, 240, 
241, 242, 245 


crenatus 416 
divergens 241, 244, 245 
eastwoodiae 164 
engelmanniu 251 
ertophyllus 383 
foliosus 383 

var. stenophyllus 383 


var. tenuissimus 383 
fraternus 254, 255 
galeottw 351, 352 
sect. Geniculactis 237, 250, 251 
goodrichi 251 
griseus 385 
guatemalensis 351, 352 


heliographis 227, 228, 229, 230, 
231, 230, 204 


howardii 240 


sect. Imbarba 254, 255, 256, 351, 
352 


trazuensis 385 


janivultus 237, 238, 242, 245, 
247, 248, 250, 251 


kachinensis 234 
lecomerus 234 
lepidopodus 383 
hnearifolius 245 
longipes 385 
macdonaldu 254, 255 
metrius 256 
modestus 256 


mohinorensis 256 
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Erigeron (cont.) 


oazacanus 385 


sect. Olygotrichium 163, 244, 
254, 256 


oreophilus 386 


f. latilobus 386 
f. tenuilobus 386 


ortegae 278, 280, 281 
oryphyllus 278, 280, 281 


sect. Polyactis 251, 252, 256, 257, 
386 


pringlei 227, 228, 229, 230, 231, 
232, 233, 234, 253 


pubescens 256 

spec. group Pumuli 251 
pumilus 250, 251 
quiezobrensis 351, 352, 353 


sazatilis 227, 228, 229, 230, 233, 
234 


scaberrimus 384 
scaposus 385 


sceptrifer 237, 239, 248, 249, 250, 
251 


sect. Scopulincola 234, 251 
scopulinus 234, 235 
socorrensis 385, 416, 417, 418 
socorroalis 417 
sect. Spinosi 278, 281 
tenuisstmus 383 
veracruzensis 384, 385 
vicinus 254, 256, 257 
wislizent 385 

var. purpurascens 385 


zacatensis 237, 238, 247, 248, 
250, 251 
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Erlangea 106 


cordifolia 106 


Erythrozylon 144, 145 
Euonymus 343 


Eupatoriadelphus 468 


purpureus 468 


Eupatorieae 61, 86, 87, 92, 93, 104, 


122, 124, 340, 420, 423, 424, 427, 
467 


Eupatorium 61, 64, 65, 66, 67, 74, 77, 


85, 86, 88, 89, 92, 122, 123, 124, 

422, 426, 467, 468 
adspersum 85 
aeschenbornianum 77, 85 
americanum 468 
amoenum 468 
billbergranum 88 
bustamentum 61 
chiapense 86 
sect. Dalea 88, 92, 124 
donnell-smithii 85 
durandu 85 
falcatum 468 
fusco-rubrum 468 
glandulosum 85 
harnedii 468 
heathiae 122, 123 
holzingerz 468 
huehuetecum 61 
melanolepis 86 
microdon 123 
minarum 64, 65 


monticola 86 
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Eupatorium (cont.) Galinsoga (cont.) 


nelsoni 122 trifida 391 


polyanthum 85 Galinsoginae 5, 387, 380 


purpureum 467, 468 


ngeri tiana 115, 116, 117, 11 
var. holzingert 467, 468 Gentiana 8 


var. purpureum 467, 468 bicuspidata 115, 117, 118 
siltepecanum 122, 123 sect. Chondrophyllae 118 
skutchi 66, 67, 86 longicollis 115, 116, 117, 118 
sotorum 92 ovatiloba 115, 117, 118 
subpenninervium 86 sect. Pneumonanthe 115, 118 


trifoliatum 468 
sect. Verticillata 467 


Gentianaceae 115, 118, 393, 397 


Gnaphalioth bad 
verticillatum 468 naphahothamnus 1, 2, 3 


vetularum 85 aecidiocephalus 1, 2, 3 
vulcanicum 85 concinnus 1, 2 
weberbaueri 422 durangensis 1, 2 
yashanalense 89 eleagnoides 1, 2, 3 
ithamia 458 salictfolius 2 


Evonymus 343, 344 Gouldochloa 469, 470 


atropurpureus 343, 344 curvifolia 469 


Ferula 130, 131 Gramineae 121, 310, 311, 312 


macrocarpa 130, 131 Gutenbergia 106 


Festuca 303, 304 cordifolia 106 
polytrichotoma 106 
unioloides 303, 304 


Gymnospermae 121 
Ficus 33, 144, 145, 152 


G 17, 313, 314, 315 
Flourensia 422, 423 ae 


cummingi 17 
Frazinus 144, 145 
lopezi 314 
Galinsoga 387, 388, 389, 391 
. Gyptidinae 426 

formosa 388, 391 


macrocephala 387, 388, 389 
subdiscoidea 391 integra 380 


Habenaria 133, 134, 380 
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Habenaria (cont.) 

zothecina 133, 134 
Haplomitriaceae 465 
Haplomitriales 464, 465 
Haplomitriopsida 464, 465 
Haplomitrium 464, 465, 466 
Haplopappus 112, 114, 276 


sect. Blepharodon 114 
spinulosus 112, 276 


var. chthuahuanus 276 
ssp. cotula 112 


ssp. incisifolius 112 
Helenieae 13, 297 


Heliantheae 4, 5, 11, 19, 31, 105, 107, 
125, 172, 174, 188, 226, 295, 368, 
387, 391, 392, 423 


Helianthus 14, 15, 18, 129, 131 


debilis 15 
ssp. runyonz 15 
pauciflorus 129, 131 


ssp. subrhomboideus 129, 
13st 


petiolaris 14, 15 


ssp. fallaz 15 
var. fallar 14, 15 


praecoz 14, 15 


var. runyonit 14, 15 
Hemuizonia 14, 15 


greeneana 14, 15 


ssp. peninsularis 15 


var. peninsularis 14, 15 
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Hepaticae 465, 466 
Hepaticopsida 465 
Hepatophyta 464, 465, 466 
Heterothalamus 45 


Heterotheca 276, 282, 283, 284, 285, 
286, 287, 288, 289, 290, 291, 292, 
293, 294 


sect. Ammodia 283, 293 
chrysopsidis 289, 290, 292 
grandiflora 282, 284, 287, 292 


sect. Heterotheca 282, 283, 287, 
294 


inuloides 282, 284, 285, 286, 287, 
288, 289 


var. inuloides 285, 286, 287, 
289 


var. roset 284, 285, 286, 287, 
289 


var. viridis 282, 285, 286, 


287 
latifolia 289, 290, 291, 292 
var. arkansana 289, 291 
var. macgregoris 289, 291 


leptoglossa 282, 284, 287, 288, 
289 


oregona 293 
sect. Phyllotheca 283, 291 
psammophila 276, 289, 290, 292 


subazillarts 276, 282, 283, 284, 
287, 289, 290, 291, 292, 293 
var. latifolia 289 
var. petiolaris 289, 291 
var. procumbens 290, 291 
var. psammophila 276 
var. subazillaris 291 








Index to taxa in Volume 69 


Heuchera 230 


Mieracium 428, 429, 430, 431, 432, 
433, 434, 435 
beamani 428, 429, 433 
fendlerz 428, 435 
var. ostreophyllum 428, 435 
hintoni 432, 435 


macdonaldiz 428, 430, 431, 432, 
434, 435 


var. macdonaldu 432, 434, 
435 


var. guiezobranum 428, 430, 


431, 432, 434, 435 
ostreophyllum 435 
schultzi 428 


Hilarza 348 

nitida 348 
Holcus 305 

sorghum 305 
Huilaea 316, 324, 325 


ecuadorensis 316, 324 
mutisiana 324, 325 
penduliflora 324, 325 


Hydrangeaceae 328, 332, 339 
Hymenachne 301, 306 


acutigluma 306 
amplezicaulis 301, 306 
pseudointerrupta 306 


Hymenopappus 276 


artemisiifolius 276 


var. rtograndensis 276 


Hymenopappus (cont.) 


scabiosaeus 276 


var. riograndensis 276 


Hymenostephium 17 
superazillare 17 
Hymenozys 14, 15 
ursina 14, 15 
Ilex 472 
decidua 472 
Inula 289 
subazillaris 289 
Inuleae 1, 3 
Ipomoea 443 
Tris 48 
brevicaulis 48 
Iva 14, 15, 18 


ambrosiufolia 14, 15 


var. ambrosiifolia 15 
var. lobata 14, 15 


Juncaceae 129, 131 
Juncus 49, 132, 347 


campestris 132 
repens 132, 347 
var. multiflorus 132 


multiflorus 132 
Juniperus 152, 223, 472 
ashe 472 


Jungermanniales 464, 465 
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Jungermanniidae 465 Liabellum 57, 58, 60 
Jungermanniopsida 464, 465 hintoniorum 58 


} 
Kyrsteniopsis 122, 123 Liliaceae 397 
Laennicia 348, 349, 350, 382, 383, 386 Limnorchas 133, 134 | 


coulteri 348, 349, 382 zothecina 134 
eriophylla 383 Liquidambar 73, 74, 347, 428 


mapimiana 348, 349 styraciflua 347 } 
sophitfolia 348, 349 


Litothamnus 424, 425, 426, 427 


I 290 
arrea 29 ellipticus 424, 426 


Lasianthaea 368, 369, 370, 371, 372 saundersiae 424, 425, 426 


fruticosa 368, 369, 370, 371, 372 Llersia 422, 423 
var. fruticosa 368, 369, 370, 


Lolium 4 
371, 372 nn 
var. villosa 368, 369, 370, perenne 48 
ene Lomatium 129, 130, 131 
gentryt 368 


macrocarpum 129, 130, 131 
Lasiocephalus 313 
Lonchocarpus 144, 145 


otophorus 313 


nus 351 
var. christophori 313 Lupinus 





Beano Luzula 129, 131, 132, 133, 135 
Leandra 316, 325, 326 Bee os 2) | 
var. frigida 132 / 


chimantensis 325, 326 
gorzulae 316, 325 


frigida 131 
kjellmanniana 133 
kobayasi 133 


var. kobayasi 133 
neblinensis 326 var. minor 133 


longisepala 326 


magutrer 326 


Leguminosae 258 multiflora 129, 131, 132, 133, 135 
f. contracta 131 
var. contracta 129, 132, 135 
Lewisia 412 ssp. frigida 132 


Tidbeae ERGO var. frigida 131, 132 | 


Lepechinia 419 | 
| 
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Luzula multiflora (cont.) 
var. kjellmanniana 133 
var. kobayasw 129, 133 
var. minor 133 
ssp. multiflora 132, 133 


var. multiflora 132— 


Machaeranthera 108, 109, 110, 111, 
112, 113, 114, 276 


arenaria 110, 112, 113, 114 
incistfolia 108, 110, 112, 113 
pinnatifida 108, 109, 110, 111, 
112, 113, 114, 276 
var. chihuahuana 108, 109, 
Wd 2113. 114.276 
var. goodingzi 108, 111, 112, 
113, 114 
var. incisifolza 108, 112 


var. pinnatifida 108, 109, 
110, 112, 114 

var. scabrella 108, 111, 112, 
113, 114 


sect. Psilactis 114 
Macrocentrum 316, 317, 318 


anychioides 317, 318 
huberz 316, 317 
maguirer 317, 318 


Magnolia 67, 68, 69, 70 

Marantaceae 373, 377 

Rerreritiopsida 464 

Melastomataceae 316 

Metzgeriales 464, 465 

Metzgeriidae 464, 465 

Miconia 316, 319, 320, 321, 322, 323 
albertz 320 


Miconia (cont.) 
sect. Amblyarrhena 319, 323 
arbutifolia 320 
asclepiadea 323 
auritinoda 321, 322 
aymardii 319 
sect. Chaenopleura 322, 323 
concinna 323 
confertiflora 323 
corazonica 323 
sect. Cremanium 320, 321 
crocea 321 
elvirae 316, 321 
greyana 321 
haughti 323 
hymenanthera 322, 323 
laciniata 316, 320, 321 
manicata 322 
media 320, 321 
polyneura 321, 322 
popayanensis 323 
silverstonez 316, 322, 323 
trichogona 321 
trujillensis 319 


Microseris 14, 15, 18 
douglasi 14, 15 
var. platycarpha 14, 15 
Meriania 316, 317 
broccha 316, 317 
calophylla 317 


neblinensis 316 


Mikania 426 
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Molina 44 | Oplismenus 305 
Monnina 354, 355, 356, 357, 358, 359, frumentaceus 305 
360 


Opuntia 247, 408 


colombiana 354 
Orchidaceae 129, 133, 378, 380 
ertocarpa 359 


filifolia 356, 359 Otopappus 14, 15, 16, 106, 107 
fosbergu 354, 356, 358 pittrerz 14, 15 

grandifolia 354, 355 simplez 106 

piurensis 354, 359, 360 Ozylobus 104 


pterocarpa 356, 359 
purpurea 354, 356, 357 


Paniceae 312 


spruceana 359 Panicoideae 312 


Mouecotyledonae 121 Panicum 303, 304, 305, 306, 307, 347 


Morithamnus 426 amplezicaule 306 
crusgalli 305 
frumentaceum 305 


Mutisieae 105 





Neurolaena 172, 173, 174, 392 frumentaceum 305 
intermedia 174 linearifohum 304 
lamina 172, 173, 174 platyphyllum 303 
lobata 172, 174 rigidulum 347 
wendtir 172 sphacelatum 307 
Oblivia 105, 106, 107 Paragynozys 313, 314, 315 
mikantoides 106 lopezu 314 
sumplez 105, 106 Paspalum 303 | 
| | 
Obolaria 397 platyphyllum 303 
Odontotrichum 152, 157, 158 Passiflora 364, 365, 366, 367,408 | 
chiapensis 152 aragiensis 364, 365 
iieilias 157 sect. Astrophea 365 
naperfolium 158 subgen. Astrophea 364, 365 


tridactylitis 158 costata 364, 365 
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Passiflora (cont.) Perymenium 14, 16 
ligularis 364, 366, 367 fayi 14, 16 
{. lobata 366, 367 hintonu 16 
hndeniana 364, 365 pringle: 16 


magnifica 364, 365, 367 
subgen. Passzflora 367 
platyloba 366, 367 


Peucedanum 130, 131 


macrocarpum 130, 131 


series Trlizfoliae 364 Pimpinella 129, 130 
Passifloraceae 364 leptophylla 129, 130 
Penstemon 351 Pinus, 11,72, 73,74, 115, 138, 280; 
455 


Pentacalia 138, 149, 313, 314 
latifolia 280 
becku 314 
} Piperia 133 
chulumanica 314 
polymera 314 Piptocarpha 105 
rosmarinifolia 314 sodiroi 105 
eecrueforinis 314 Pironneava 271 
yungasensis 314 
lueddemanniana 271 
Perdicium 106 
Pittocaulon 145, 148 
mezicanum 106 
Pityopsis 283, 293 
Perezia 106, 107 
Planera 347 
thurberi 106, 107 
aquatica 347 
Perityle 297, 298, 299, 300 
Platanthera 129, 133, 134, 378, 379, 
canescens 297, 298, 299, 300 380 


ciliata 298 

coronopifolia 298, 299, 300 
gentryz 300 

hofmeisteria 297, 298, 299, 300 


integra 378, 379, 380 
zothecina 129, 134 


Platyaechmea 271, 272, 273, 274 


sect. Laphamia 300 anomala 272 
pennellii 297, 298, 299, 300 caesia 272 
sect. Perityle 297, 298, 300 chantini 272 


slevensi 297, 298, 299, 300 contracta 272 
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Platyaechmea (cont.) 


dealbata 272 
dichlamidea 272 
var. dichlamidea 272 


var. pariaensis 272 


var. trinitensis 272 
disticantha 272, 273 


forma albiflora 272 
forma disticantha 272 
var. disticantha 272 
var. glaztovi 272 

var. schlumbergeri 273 


var. vernicosa 273 
fasciata 273 


var. fasciata 273 
var. flavivittata 273 
var. pruinosa 273 


var. purpurea 273 
flavorosea 273 
moorei 273 
retusa 273 
romerot 273 
serrata 273 
smithiorum 273 
tessmanniu 273 
tillandsioides 274 


var. tillandsioides 274 
var. kienastu 274 


wittmackiana 274 


zebrina 274 
Poaceae 119, 121, 301, 310, 312, 469 
Poales 50 
Podaechmea 271 


ferruginea 271 


Podaechmea (cont.) 


galeottu 271 
lueddemanniana 271 
macvaughit 271 


mezicana 271 
Podocarpus 67, 68 
Polygalaceae 354 
Polygonaceae 175 
Polygonella 175 


polygama 175 
var. polygama 175 


Prosopis 348 

glandulosa 348 
Proustia 106, 107 

mezicana 106, 107 
Psacaliopsis 159, 361, 363 

pudica 361 | 
Psacalium 150 
Pseudoclappia 5 
Pseudogynozys 14, 17, 19 


chenopodioides 14, 17 
var. chenopodioides 17 
var. cummingzi 14, 17 
cordifolia 17 
haenkez 17 


Pseudotsuga 1, 455 
Psidium 408 


Psila 45 
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Pteridophyta 121 


Quercus 1, 28, 35, 67, 68, 69, 70, 71, 
72, 73, 74, 115, 138, 158, 280, 347, 


432, 472 


coccolobifolia 280 
fulva 280 
fusiformis 472 
hypoleucoides 280 
lyrata 347 

nigra 347 

stellata 472 


Quesnalia 274 
wittmackiana 274 
Rhus 275, 472 


lanceolata 472 
tozicodendron 275 


var. pubens 275 
Roldana 150, 159 
Rosaceae 471 
Rubus 408 
Sabal 347 
minor 347 
Sabazia 387, 388, 389, 391, 392 


annua 389 
breedlovei 389 
trifida 388, 391 


Sanvitalia 19 
tenuis 19 
Sarcostemma 268 


cynanchoides 268 


Saxifragaceae 332 


Schenodorus 303, 304 


untolordes 303, 304 


Schistocarpha 387, 392 


Schoenolirion 397 


wrighti 397 


Scirpus 49 


maritimus 49 


pendulus 49 


beckaz 314 
chiapensis 152 
chihuahuaensis 146 
chulumanicus 314 
douglasu 51, 52, 54, 148, 149 
var. douglasi 51 
var. jamesi 54 
var. longilobus 51, 54, 148 
var. monoensis 51, 54 


var. tularensis 54 
durangensis 138, 146, 147, 148 


var. atrapiculatus 138, 146 
147, 148 


var. durangensis 146 
ehrenbergianus 150 
eremophilus 146 
filictfolhius 55 
filifolius 54 


flaccidus 51, 52, 53, 54, 146, 147 
148, 149 
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Senecio 51, 52, 53, 54, 55, 138, 139, 
140, 141, 142, 143, 144, 145, 146, 
147, 148, 149, 150, 152, 157, 158, 
159, 313, 314, 361, 362, 363 


? 


b) 
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Senecio flaccidus (cont.) © 


var. douglasi 51, 52, 53, 54 
var. flaccidus 52, 53, 54, 148 


var. monoensis 51, 52, 53, 


54 

guerrerensis 138, 139, 140 
jatrophoides 157 
lathyrozdes 55 
longilobus 54 
macdonaldu 361, 362, 363 
magistri 142 
monoensis 54 
morazensis 140, 142 
napetfolium 158 
nubivago 361 
orthophyllus 54 
otophorus 313 

var. christophori 313 
sect. Palmatinervi 150 
series Palmatinervi 363 
paneroi 363 
parasiticus 140, 142 
phoradendroides 142 
praecor 138, 142, 143, 144, 145 


var. morelensis 142, 145 
var. praecoz 142, 145 


var. tzimolensis 138, 142, 
143, 144, 145 


regiomontanus 54 
romeroides 314 
scaphiformis 314 
sodiroi 313 
stoechadiformis 54, 148 
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Senecio (cont.) 


venturae 138, 140, 141, 142 


yungasensis 314 


Senecioneae 19, 51, 148, 149, 150, 159, 


313, 361 
Setaria 49, 301, 306, 307, 310 


geniculata 49 
sphacelata 301, 306, 307 


Setcreasea 277 


letandra 277 
var. glandulosa 277 


Sideranthus 112, 113 


cotula 112 
viridis 113 
Sinclairia 57, 58, 59, 60 


adenotricha 60 
andrieuru 58, 59, 60 
deamit 59, 60 

dimidia 58, 59, 60 
discolor 60 

glabra 59, 60 
hintoniorum 57, 58 
hypochlora 59, 60 

sect. Megaliabum 57 
subgen. Megaliabum 57 
polyantha 58, 59 
sericolepis 59, 60 
tajumulcensis 58, 59, 60 
tonduzu 58, 59, 60 


vagans 60 
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Solanaceae 413 


Solidago 384, 445, 446, 447, 448, 449, 
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Spartina 49 


450, 451, 452, 453, 454, 455, 456, 


spartinae 49 


457, 458 


altissima 384 

angusta 446, 448 
var. ? 446 

bicolor 450 


buckleyi 445, 447, 450, 451, 452, 


453, 454 
erecta 450 
glomerata 450 
hintoniorum 445, 455, 456 
hispida 450 
lindheimeriana 446 
milleriana 448 


orientalis 445, 455, 456 


petiolarts 445, 446, 447, 448, 449, 
450, 451, 452, 453, 454, 455, 


456, 457 


var. angusta 446, 447, 448, 


449 


var. petrolaris 447, 448, 449 


var. squarrulosa 446 
var. wardii 446, 448 
puberula 450 
roanensis 450 
plumosa 450 
simplex 450 
spectosa 450, 452 
squarrosa 446, 450 
squarrulosa 446 
ward 446, 448 
wrightwz 445, 452, 455, 456 


var. orientalis 452, 455 


Spermatophyta 309 
Spondias 174 


Sporobolus 301, 307, 308, 309 
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vaginiflorus 301, 307, 308, 309 


Stipa 48 
leucotricha 48 
Suarurus 347 
cernuus 347 
Symplocus 67, 68 
Takakia 464, 465 
Tamariz 49 
Tazodiuin 33 
Telanthophora 159 


Thelesperma 20, 21, 31, 216, 217, 218, 
219, 220,°2209222"223,, 224, 225, 


226, 436 


clavatus 219 


graminiformis 216, 218, 219, 220, 


221 


megapotomicum 216, 221, 222, 


223 


var. ramosius 216, 221, 222 


mollifolia 219 
muelleri 217, 221 
ramosius 216, 221, 222 


simplicifolium 216, 219, 222, 223, 


224, 225, 226 


var. macrocarpum 216, 222, 


223, 225 
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Thelesperma simplicifolium (cont.) Varilla mezicana (cont.) 
var. sumplicifolium 222, 223, var. mezicana 6, 7, 8, 9 
224 


tezana 4, 5, 9, 10, 12 
subaequale 219 


Varillinae 5 
subnudum 219 
Verbesina 16, 125, 126, 127, 128, 295, 


Thymocarpus 373, 375, 376, 377 296, 372 


cannoides 373, 375, 377 culminicola 295 


Tibouchina 316, 318, 319 discoidea 128 
dissitifora 319 furfuracea 125, 127 
fraternae 318 grayi 125, 127, 128 
huberz 316, 318, 319 heterocarpa 128 


klatta 125, 127 
paneroz 125, 126, 127 


Tillandsia 273 


gains platanara 295 
Toxicodendron 275 sect. Pseudomontanoa 127, 128 
negundo 275 sect. Pterodophyta 127 
radicans 275 teotepecana 295, 296 
ssp. barkleyi 275 villasenoru 125, 127, 128 


var. barkley: 275 
var. negundo 275 
var. pubens 275 calerana 105 

diazlunana 169, 170, 171 


koelzi 169, 171 
pichinchensis 105 
tortuosa 169, 171 


Vernonia 105, 169, 170, 171 


Tradescantia 277 


leiandra 277 


var. glandulosa 277 
Eh Vernonieae 105, 106, 107, 169 


bellif 
Umbelliferae 136 Vigutera 14, 17; 28,29: 427 


hl 
Urochloa 303 Sec ie 
platyphylla 303 superazillaris 14, 17 
Varilla 4, 5, 6, 7, 8, 9, 10, 12 vorobikae 17 
_ - mezicana 4, 5, 6,7, 8, 9 Vilfa 307, 308, 309 


var. gypsophila 4, 6, 8, 9 vaginiflora 307, 308, 309 
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Viola 129, 134, 135, 137 


arvensis 134, 135 
bicolor 129, 134, 135 
kitatbeliana 135 

var. rafinesquiz 135 
rafinesqui 134, 135, 137 
tenella 134 
tricolor 134, 135 


var. bicolor 135 
Violaceae 129, 134 
Wedela 372 
Yucca 223 
Zerna 304 

unioloides 304 


Zermenia 15, 16, 19, 106, 107, 368, 

Srl, 372 

costaricensis 371, 372 

var. villosa 372 

macropoda 372 

mikanioides 107 

pittiert 15, 19 

simpler 106 

villosa 368, 371, 372 


Zinnia 14, 17, 18, 19 


angustifolia 14, 17, 18 
var. angustifolia 18 
var. littoralis 14, 17, 18 
littoralis 17 
maritima 14, 18 
var. maritima 18 
var. palmerz 14, 18 


palmerz 18 
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